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) | Repulsion Start—Induction 


Pe 
Single Phase 


MOTORS 


In the unprecedented demand for motors the 
fact that customers were willing to wait for 
delivery of Century Motors, is evidence of 
their standing among power users. 


Bulletin No. 24 tells the details 


Century Electric Co. 
St. Louis, Mo. 
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Switchboard Wattmeters 


operate on the electrodynamic principle. 

he cases of drawn steel effectively shield against external 
magnetic influences. 

Their accuracy is unaffected by changes in frequency, power 
factor wave form or temperature within the range of 
commercial practice. 

hese instruments have a large overload capacity and ideal 
damping qualities. 

he scales are practically, uniform and perfectly legible. 
lhe power required for their operation is exceedingly small. 
Ihey are made for single and poly-phase circuits. 


Model 167 
a Bulletins 1502 and 1503 give complete 


information. Write for them. 


Weston Electrical Instrument Co. 


13 Weston Ave., Newark, N. J. 


New York Buffalo 
Chicago Minneapolis 
Philadelphia New Orleans 
Boston Jacksonville 
Cleveland Seattle 
Detroit Toronto 

St. Louis Montreal 
San Francisco Halifax 
Denver Winnipeg 
Cincinnati Vancouver 
Pittsburgh Calgary, Alta. 
Richmond 


And in Principal Cities 
Throughout the World 
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Intelligent Salesmen for Industrial Equipment 


NE would hardly expect to find a salesman of electric 

lamps making sales in a territory where there is no 
electric service. That seems evident. What shall be said 
then of a salesman who sells a consumer a large single- 
phase motor which the central station won’t serve be- 
cause the load will unbalance the line, or of one who 
equips a factory with an electric furnace which the 
utility cannot supply with energy because of the char- 
acter of the load? How shortsighted also it is to sell 
motors in a district where no power is available be- 
cause the limit of capacity has been reached! We know 
what to dub such salesmanship, but it would not look 
well in print. Manufacturers of industrial electrical 
apparatus, and especially the smaller ones, in many 
cases are selling through agents possessing little or 
no knowledge of local service conditions. Faced with 
the necessity of keeping down selling expenses, they 
oftentimes use agents whose only recommendation is 
that they are successfully handling other accounts when 
what they really need is a salesman schooled in the 
power business. It ought to be a simple matter for 
half a dozen non-competing industrial electrical manu- 
facturers to obtain in every industrial center a good 
power salesman as their agent—an engineer-salesman 
with a host of friends and a proper appreciation of the 
central-station point of view, one who can, above all, 
talk intelligently on load variations, demand, starting 
current, power factor and their effect upon rates. Such 
salesmen are assets and receive the cordial co-operation 
of every central-station manager. Therefore the selec- 
tion of men of that type is a wise and profitable 
expedient. 


The Young Giant 


RIMM’S tale of the boy who possessed the seven- 

league boots is fully exemplified in the phenomenal 
growth of the central-station industry, which has de- 
veloped by leaps and bounds and become one of the 
fundamental elements of America’s industrial fabric. 
In fact, the central station has grown so fast and we 
have been so intimately connected with the inner work- 
ings of that growth that few of us have ever taken 
the time to sit back and view the structure as a 
whole. Such a view is presented this week by our 
statistical department. The comparatively low per- 
centage of power customers in the essentially indus- 
trial states is probably one of the outstanding facts 
to be deduced from the tabulations, although growth 
in number of power customers cannot be considered 
as indicative of the growth of the power load of the 
central stations. Differences in classification, low rates 
and inducements offered to small power users by the 
operating companies of the Pacific Coast account largely 
for the fact that 5 per cent of the ‘total customers 
of that region are rated as power customers, while 


the Middle Atlantic States record only 3.3 per cent 
power customers. The increased activity in hydro- 
electric power development which it is believed will 
result under the new federal water-power act, as well 
as the erection and interconnection of steam super- 
power stations, should tend to increase greatly the 
number of power consumers, particularly in the eastern 
portions of the country. It is hardly to be expected 
that under the present conditions of high-priced fuel 
and labor any inducements can be made by central 
stations to increase the number of power consumers: 
nevertheless, reliability and continuity of service will 
be a decided factor in leading a large number of fac- 
tories to seek central-station service, particularly in 
view of the difficulty they have in obtaining fuel. 


The French Ambassador to Berlin 


SIGN of the times which has a special interest to 

electrical men is contained in the announcement 
that the French government has appointed as its first 
ambassador to Berlin since the war Charles Laurent, 
president of the French Thomson-Houston company 
and of the commercial body composed of manufacturers 
of heavy electrical machinery as well as a member of the 
governing board of the Union des Syndicats de l’Elec- 
tricité A graduate of the Ecole Polytechnique, M. 
Laurent has had a distinguished career as a financier 
and industrial organizer in public and private life, and 
last year the French government made him director of 
the Crédit National, in which is centered the restora- 
tion of the devastated region. That he, rather than a 
member of the diplomatic body, should have been 
selected to fill the delicate and difficult office to which he 
has now been appointed is an encouraging departure 
from European tradition. 


Ohio and Affiliation 


HE appearance of M. H. Aylesworth, executive 

manager of the National Electric Light Associa- 
tion, before the Ohio Electric Light Association last 
week and its executive committee this week is indic- 
ative of a change of attitude on the part of the 
latter organization. Although most of the central- 
station companies of Ohio are members of the National 
Electric Light Association, a separate state organiza- 
tion has been maintained which up to the present has 
had no affiliation with the national body. But the 
work which the national association has undertaken in 
connection with coal supply, finance, public relations, 
inductive interference, regulation, water-power devel- 
opment, interconnection, rural service, etc., has received 
the highest commendation from regulatory bodies, 
financiers and others not intimately connected with the 
industry, and naturally has also come to the attention 
of the Ohio Electric Light Association. Hence, the 
invitation of Mr. Aylesworth to explain the work of 
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the national body in greater detail. It is generally 
recognized throughout the industry that the Ohio Elec- 
tric Light Association is one of the strongest in the 
country, and that under the efficient secretaryship of 
Mr. Gaskill it has rendered excellent service. It is 
also now fairly well appreciated that affiliation with 
the National Electric Light Association does not curtail 
the work of the state associations one iota, but rather 
increases the importance of the state association to 
its membership. There can be no doubt therefore that 
when the relative functions of the state association 
and of the national body are fully explained and com- 
prehended, Ohio, like must of the other state associa- 
tions of the country, will gladly affiliate with the na- 
tional body and take its part in the larger program 
mapped out for the industry. 





Motors in Automobile 
Works 


E ARE glad to be able to report some of the plans 

which have been worked out by the General 
Motors Corporation for motor drive in its recent fac- 
tories. The specially interesting feature of this appli- 
cation is that it has been found wise to use individual 
motor drive throughout. The theoretical advantages of 
the plan are plain, and experience has shown that they 
develop into very practical economies in operation, into 
increased production and improvement of manufactur- 
ing conditions. Especially important in automobile 
manufacture is the great flexibility of the individual 
drive. 

Every year or two competition forces some change in 
the model of cars which, slight in itself perhaps, still 
forces the rearrangement of manufacturing processes 
to an extent that is greatly facilitated if the machines 
are separately driven. The same consideration, and also 
that of time saving, where starting and stopping are 
frequent, has impelled the firm to go in for remote auto- 
matic control in a very large proportion of cases. 





Electric Core 

Baking 

ONSIDERING the price of energy only, electric heat 

is still expensive, but when it comes to judging by 
results the situation is suddenly altered. In another 
column A. D. Dauch gives a report on the use of electric 
heat for baking cores in foundry work, electric ovens 
being in actual competition with ovens fed by natural 
gas. 

In results the electric installation showed, as might 
be expected, the greater cost of thermal energy, but also 
displayed very considerable practical advantages. In 
the first place, it was found that with electric heat 
obtained at a fairly moderate temperature it was prac- 
ticable to run the ovens about 100 deg. Fahr. hotter than 
with gas without danger of cracking or burning the 
cores. The baking time is thus cut down from one 
to three hours and the completed cores are uniform in 
texture. Once the thermostat is set the performance 
of the oven becomes automatic, and it does not have to 
be opened for inspection, with readjustment of the 
heating burners, as is the case with gas. Incidentally 
the room temperature and general working conditions 
are greatly improved. Moreover, the production per 
oven has been increased 35 per cent, and in a year’s 
run not a car of burned or cracked cores has been taken 
from the electric ovens. 
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Insuring Continuity 
of Service 


OMPLETE reliability is important in every distri- 
bution system, but in none more so than in one 
which supplies a big industrial plant, failure of any 
part of which is liable to involve disorganization else- 
where. R. B. Gerhardt contributes to our columns this 
week a very useful account of the highly ingenious and 
efficient scheme of distribution used in the great plant 
of the Bethlehem Steel Company at Sparrows Point, Md. 
The fundamental feature of the distribution, and one 
particularly to be commended, is a complete double-ring 
three-phase bus feeding the four substations that take 
care of the great and widely spread plant. These buses 
are of 1,000,000 circ.mil cable carried on steel towers. 
The general scheme of operation is to provide instan- 
taneous overload relays as primary protection in the 
substation leads, and then by automatic time-limit relays 
and directional relays to provide for the isolation of 
any fault occurring between the generating station, with 
its tap from the Baltimore power circuit, and any of 
the substations. Current settings were worked out with 
the utmost care and put at a figure that would insure 
protection without forbidding the temporary carrying 
of a stiff overload. Finally, a low-voltage, three-phase 
circuit was connected through the relays and through 
suitable contactors exactly in the form and order of the 
main circuit, with which the time constants of the relays 
were set so that each would operate at its own proper 
time. With this precaution and a current setting on 
the circuit breaker just enough to take care of the 
maximum load on each substation circuit the danger 
of trouble spreading is practically eliminated. 


Motor Inspection at a 
Shipbuilding Plant 


VEN with apparatus as reliable as the electric motor 

is today the systematic care and inspection of the 
equipment is vital to continuity of service. Where hun- 
dreds or thousands of motors are in regular use this 
is still more important. We are glad therefore to give 
a little sketch developed by the Bethlehem Shipbuilding 
Corporation. The fundamental point is to prevent 
trouble or, if it occur, to remedy it in the shortest pos- 
sible time. To this end the plan is followed cf giving 
considerable individual responsibility to inspectors, hold- 
ing them responsible for results and leaving in large 
measure to each his independence and initiative in car- 
rying out the work that is intrusted to him. 

The chief points on which stress is laid are that 
motors must be inspected at least weekly and that every 
month the armature clearances must be checked up. In 
addition attention is given to cleaning, usually at weekly 
or shorter intervals according to the nature of the work. 
One place where a closer routine is carried out is in 
the care of cranes. The eighty-two crane operators 
report daily, inspecting the equipment carefully and 
setting down the condition of the apparatus and the 
loss of time, if any, from failures. The inspection of 
the cranes is very thorough and is followed up by a 
systematic record of each individual crane and its per- 
formance. For the motors in general, record is kept of 
the cleanings and inspections given and of the char- 
acter of any failures. An interesting feature of the 
motor upkeep record is a master data card for each 
type, size and design of motur, giving at a glance all 
the necessary data for rewinding, dimensions and parts 
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and for immediate supply or manufacture of spares. Of 
late a graphic chart showing loss of time from failures 
has been put in use. This is so devised as to point 
instantly not only to the general performance but to 
any particular liability to trouble. 





Incandescent Lamps for 
Projection 


ROJECTION, whether of pictures on a small scale 

or of powerful beams for searchlight purposes, has 
been in the main the peculiar field of the arc lamp, a 
realm left to it in spite of the successful assault of the 
incandescent lamp all around its frontiers. Fairly 
good results for work on a modest scale have been 
attained with the gas-filled lamps having highly con- 
centrated filaments. When it comes, however, to pro- 
ducing a brilliant, sharply defined and uniform field 
of light, even the best of the concentrated filament 
lamps leave much to be desired as compared with the 
performance of a well-regulated arc, and this moves us 
to inquire when we are going to have in commercial 
production in this country the very interesting and use- 
ful “Pointolite’ lamp regularly produced in England. 
As our readers probably know, in this lamp the effective 
radiant is an intensely heated little ball of tungsten, in 
a 100-cp. lamp, a scant 2 mm. in diameter. The dis- 
charge in the lamp is started by a tiny ionizing coil 
thrown into circuit temporarily, and then the lamp 
comes up to full brilliancy, giving a beautifully sharp 
and well-defined source which furnishes an extremely 
steady and quite uniform field of light of ample power 
for all ordinary projection purposes and now being 
developed to sizes which promise brilliant results in 
the motion-picture field. A few specimens of this new 
rival of the are have found their way into this country 
and have attracted a great deal of interest. The in- 
convenience of having to depend on foreign manufac- 
ture is, however, a serious drawback which we hope 
will soon be removed. It is rather interesting to specu- 
late on how far this particular line of operation can be 
carried. The limit, of course, is the melting point of 
tungsten, so that one cannot fairly hope to rival the 
crater of the arc for large projection work or even 
approach the tremendous intrinsic brilliancy obtainable 
in searchlight arcs, rivaling even that of the sun. Every 
such step forward puts new facilities in the hands of 
research and industry for meeting specific though per- 
haps limited requirements not otherwise to be satisfied. 


Courtesy 


ITTLE things often count for much. A nod, a smile, 
a cheerful “good morning,” a simple “thank you” 
make friends, and what a comfort friends are to a 
utility! There is a franchise perhaps to be extended, 
a right-of-way to be granted or a petition for increased 
rates. With the public in a friendly attitude these 
things aren’t so hard to straighten out. Many ways 
there are of securing good will. They are touched on 
in these pages every week. A simple way was out- 
lined last week by S. M. Kennedy of the Southern Cali- 
fornia Edison Company, in a plain talk to the public 
utility employees on the words “I thank you.” Whether 
employees are meter readers or salesmen, linemen or 
cashiers, every one who comes in touch with the public, 
from the top of the organization down, should get the 
spirit of that article. Many a tramp has made it 
easier for the next hobo by saying, “Thanks, lady.” 
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Power for Industrial 
Plants 


HE economy of electric power generation in indus- 

trial plants has been often investigated both by 
itself and in connection with the concurrent generation 
of steam for heating purposes. In principle the utiliza- 
tion of the waste heat in exhaust steam is a rather 
attractive idea. “In practice it often works out badly, 
increasing the cost of energy through low-efficiency 
engines to an extent quite sufficient to offset the gain 
from the use of the exhaust for heating. 

The economy of the process in general depends on 
the particular heating and energy requirements of the 
individual plant and their thermodynamic balance. The 
same line of investigation applies to the supplying of 
energy by combined heating and power plants for public 
or private consumption, a subject which C. G. Weber 
discusses in our columns this week. Mr. Weber’s ex- 
amination of power generation under industrial condi- 
tions leads him to the conclusion that there is a very 
well-marked field for economy in the actual interchange 
of power between big industrial plants and general dis- 
tribution systems, the former supplying surplus when 
the demand for their steam-heating purposes makes it 
economical so to do and receiving power from the 
central station when the reverse is the case. 

A similar interchange of power is not very unusual 
on hydro-electric systems where industrial plants under 
some equitable form of contract receive power when 
water is plenty and generate it when water is scarce, 
turning over any available surplus into the general dis- 
tribution system. In many instances the scheme works 
out extremely well. Mr. Weber’s case is somewhat dif- 
ferent as applied to the general central-station business. 
Its economy hinges on the relative cost of power from an 
industrial plant generating it in connection with steam 
for heating purposes and costs in a central station 
specialized for very highly efficient production of power 
alone. 

In the former case neither electrical energy ror 
heat in the form of steam can be considered a by- 
product in any proper sense of the word. With a care- 
fully planned combination plant material economies are 
feasible, but we are inclined to think that they are 
generally overestimated. Their real source lies chiefly 
in the gain that may be made in the load and diversity 
factors considering the nature of the combined demand 
in the plant. 

As a rule a large central station can produce power 
as such more cheaply than the industrial plant itself. 
The latter could often cut out its power plant and use 
a specialized heating plant with positive gain. On the 
other hand, there are undoubtedly, as Mr. Weber shows, 
cases where the reverse is true and the industrial plant 
could at certain times furnish excess power to the gen- 
eral distribution at less cost than the same amount of 
added power could be turned in from the central station. 
It is rather a case for careful investigation of the 
conditions in specialized industrial plants and contigu- 
ous power distribution systems than for any broad gen- 
eralization. It is easy to imagine special conditions 
under which association would be profitable, but this 
situation could be established only as a fact and not 
as a principle. The number of cases in which it has 
been found profitable for an industrial plant using a 
combined heat and power system to shut down the 
latter and take central-station supply indicates the 
highly specific nature of the problem. 








| O A CHANCE remark made by a famous gem 
expert on the value of abrasives which made an 
| impression on an imaginative young engineer of 
twenty-five the world owes its most widely used 
| artificial abrasive—carborundum,. This was in 1881. 
| A few years later E. G. Acheson by mixing clay 
and a source of carbon together in a test tube at 
a high temperature got an inkling of what might 
happen at a still higher degree of heat. In 1891, 
with a simple solder melting pot for a furnace, 
the bottom of which was connected to one side of 
a generator, current being led in from the other 
side through a carbon rod, he first made carborun- 
dum, using sand and ground coke for the charge. 
In this experiment only one small crystal, for a 
| long time unnoticed, was the reward. Now mil- 
| lions of pounds are being produced annually at 
| the plant at Niagara Falls, where there is in- 
stalled what is probably the largest electric fur- 
nace in the world. After overheating the charge 
one day Dr. Acheson discovered at the bottom a 
black substance with a greasy surface. This was 
graphite, produced for the first time from non- 
graphitic amorphous carbon. By this discovery a 
| whole realm of scientific investigation was un- 
covered, resulting in a wider use of the electric 
| furnace commercially. Dr. Acheson quickly was 
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able to quadruple furnace electrode current carry- 
ing capacity by means of graphite rods. Because 
graphite electrodes can be threaded and ma- 

















Edward Goodrich Acheson 


Scientist, inventor, discoverer of carborundum, creator 
of large electric furnace loads 









chined other electric furnace economies have be- 


come _ possible. His researches on graphite 


soon 


led him into the field of chemistry, where his 
studies of late have been devoted to lubrication. 
He discovered the underlying principle of defloccu- 
lation, or dividing the particles of matter into a 


finer state, and from his experiments in this 
a number of highly regarded commercial 
cants have resulted. One of them, a mixtu 
deflocculated graphite and pure water, has 
possible the preciseness with which tungsten 
is drawn for incandescent lamps. 

Like many another investigator, Dr. Ache 
early life was not free from financial hand 


field 
lubri- 
re of 
made 
wire 


son's 
icaps, 


but in late years business success has been his 
in large measure. Far more to his liking, however, 


is the well-merited recognition that has come 
his scientific contemporaries. He has receive 


from 
d the 


highest American honor in the field of chemistry, 


the Perkin gold medal; from the Ame 


rican 


Academy of Arts and Sciences the Rumford medal, 


and twice from the Franklin Inst‘tute the 


Scott medal. He was born March 9, 185 
Washington, Pa. He was sixteen when he 


taken from school to work at his father’s 
furnace. From then until 1881, when he beg 


John 
6, at 

was 
blast 
an to 


work for Thomas A. Edison as an assistant drafts- 
man, he led an unsettled life, being successively 


chainman in a _ surveying party, railroad 
clerk, engineer, bookkeeper and iron miner. 
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Growth in Central-Station Customers 


Analysis of Reports from 65 per Cent of Installed Capacity of Industry 
Indicates that Electrical Customers Have Increased from 4,716,600 in 1914 
to 8,520,400 in 1920, 81 per Cent—Power Customers Show Increase of 67.2 
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POWER CUSTOMERS 
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EGREE of healthy growth is an excellent 
indication of the economic condition of any 
industry. Continued prosperity is obtained 
only by broadening out and by the envelop- 
ment of new and fertile territory. The growth of the 
electric light and power industry has been phenomenal, 
especially during the last thirteen years. According to 
the census figures, the installed capacity of all central 
stations in 1907 was 2,709,000 kw. and the total out- 
put 5,862,277,000 kw.-hr. Returns received by the ELEc- 
TRICAL WORLD indicate that on Jan. 1, 1920, the total 
installed capacity of all central stations was 12,200,- 
000 kw. and the total output for 1919 was 38,559,000,- 
000 kw.-hr., representing an increase of about 340 per 
cent in installed capacity and about 560 per cent in 
output in the past twelve years. During this period 
the gross income for electric service has increased 
from $169,615,000 to $773,000,000, or about 360 per 
cent. It is probable that no other fundamental indus- 
try can show such a history of rapid development. 
Growth in itself, however, may be of a mushroom 
nature and not such as to withstand the complex condi- 
tions of modern industrial life. This is not the nature 
of the growth of the central-station industry. It has 
impregnated every phase of the economic structure of 
the country and has become most intimately intertwined 
with American civilization. The home, upon which is 
based the future of America, has adopted electrical 
energy for lighting and labor-saving purposes with 
wide-open arms. Present-day commercial activity in all 


its various ramifications would be practically impossible 
without electric illumination, and the time is not far 
distant when energy will undoubtedly push steam out 
of its historic position as the world’s chief motive power. 

In an endeavor to ascertain the comparative growth 
of the three classes of central-station customers—resi- 
dential lighting, commercial lighting and power—the 
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ELECTRICAL WORLD has undertaken a survey of this 
phase of the industry extending back through the year 
1914. Questionnaires were sent out to central-station 
operating companies representing about 80 per cent of 
the total installed capacity of the country, and satis- 
factory replies have been received to date from com- 
panies representing about 65 per cent of the total in- 
stalled capacity. The 15 per cent not replying were 
mostly small local companies, a large proportion of 
which probably do not keep detailed records of cus- 
tomers. Table I gives an estimate of the various classes 
of customers by states, based upon the returns from 
the central stations and the assumption that compa- 
nies not reporting experienced a growth similar to those 
reporting. Several of the large companies do an inter- 
state business, and where this is known to be the case 
the customers have been proportioned to states involved 
in accordance with the estimated population served. 
The total number of customers of all classes increased 
from 4,716,600 in 1914 to 8,520,400 in Jan. 1, 1920, a 
growth of 81 per cent in six years. The Middle At- 
lantic States, consisting of New York, New Jersey and 
Pennsylvania, show the largest percentage increase in 
this period, with 104 per cent, and the Mountain States 
show the lowest percentage increase, with 50 per cent. 
Some slight differences will be found in the number 
of residential customers from that given in an article 
entitled “Electric Service in the American Home” which 
appeared in the ELECTRICAL WORLD for May 15, 1920. 
The most notable correction is for the State of Mich- 
igan. This is due to the unexpectedly large growth in 
the population of Detroit and surrounding towns, the 
number of residential customers in which was estimated 
in the previous article. The slight increases in each 
state over the previous estimate are due in most cases 
to the existence of more than one customer per house, 
especially in the large cities. 
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Table I—Residential Lighting, Commercial Lighting, and Power Customers of Central Stations 
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The commercial lighting customers include stores, 
offices, churches, halls, amusement parks, etc., and in 
some cases manufacturing plants, Commercial lighting 
customers have increased from 3,434,900 in 1914 to 
6,517,600 in 1920, a growth of 89 per cent. The Middle 
Atlantic States show the largest percentage increase 
with 129 per cent, followed by New England with an 
increase of 105 per cent. The Mountain States show 
an increase in this class of customers of only 40 per cent. 

The number of customers does not give a correct 
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power customers. In the Pacific States about 5 per 
cent of the total customers are rated as power cus- 
tomers. This fact is more remarkable in that these 
states cannot be considered primarily as industrial 
states. The Middle Atlantic States, which are primarily 
industrial states, record only about 3.3 per cent power 
customers. 

Probably one of the most important results to be 
gained from this investigation is the possibility of 
using the figures as a basis for future operations which 
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indication of the amount of electrical energy sold by 
the central stations to each class of customers. This 
is particularly true with power customers. One power 
customer may use 20,000,000 kw.-hr. per year, while 
another power customer may use only 10,000 kw.-hr. 
per year, depending on the type of plant in which the 
energy is used. Again, one industrial customer may, 
and often does, buy energy in bulk from a central sta- 
tion, the purchased energy being used in many of the 
company’s factories, mines, etc., and also used for 
lighting. 

The increase in number of power customers, therefore, 
cannot be considered as a true indication of the growth 
in the power load of the central station. It does, how- 
ever, give an index to the extent to which the central 
station has become the source of power for the indus- 
trial world in so far as number of consumers is con- 
cerned. The ELECTRICAL WORLD has under way at the 
present time an investigation to determine the actual 
amount of electrical energy supplied by the central sta- 
tion for power purposes. 

The power customers have increased from 195,700 in 
1914 to 326,800 in 1920, an increase of 67.2 per cent. 

Fig. 1 shows graphically the growth of the three 
classes of electrical customers by years and also gives 
an estimate of the probable number of customers in 
1925 in each class. The latter figure was obtained by 
extending the growth curves of each class of customers, 
as shown in Fig. 3. Fig. 2 shows graphically the growth 
in lighting customers, both residential and commercial, 
for the various sections of the country, and also includes 
an estimate of the number of customers in 1925. 

The sections of the country where large inducements 
are made to small power users, both in low rates and 
special considerations, show the highest percentage of 


involve in any manner the number of electrical cus- 
tomers in any section of the country. With these data 
at hand manufacturers of electrical goods should be 
able properly to base quotas for distributers and dealers 
for several years to come, as well as to plan in a more 
scientific manner the improvements and extensions 
which will be necessary to accommodate the trade of 
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the future. With the exception of 1918, the rate of 
increase in all classes of electrical customers has been 
fairly uniform, being slightly larger during the past 
year. There is no reason for supposing that these rates 
of growth will decrease during the next few years. On 
the contrary, with renewed building activity it is prob- 
able that the rates will increase above any year in the 
past. The estimates made for 1925 are, therefore, be- 
lieved to be conservative. 
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Cost of Reinsulating Induction" 
Motor Windings 


Study of Methods and Materials and Installation of 
New System of Reinsulating Induction Motor 
Windings Results in Considerable Saving 


By J. A. KNUTSEN 


Milwaukee, Wis. 


Y MAKING a careful study of methods and materials 

a large industry in the Middle West has reduced 
the cost of motor repairs to a minimum. This article 
is a record of present costs and practices in rewinding 
the stators of 220-volt, three-phase, 60-cycle, squirrel- 
cage induction motors. 

One of the methods which had been used by repair- 
men was to throw the stator into a fire to burn off the 
insulation. This practice is not a desirable one as the 
intense heat is injurious to the stator laminations. A 
better method, especially with partially closed slots, is to 
cut off the entire winding on one side of the stator with 
‘a hack saw or chisel. After this much of the winding 
has been removed, the stator is fastened rigidly to the 
floor, cut side down, and the coils are pulled out of the 
slots. from the opposite end with a small chain tackle. 
This method considerably reduces the time required to 
strip stators having semi-closed slots. 








Syn- 


chronous No. 

No. Make Type Form Amp. R.P.M. H.P. Slots 
a. &.K, KT Cc 3.18 1,800 ] 24 
1 Bissel 6 1,200 2 36 
1 Mech.appl. KH 5.5 1,800 2 36 
s Be. KT Cc 8.35 1,800 3 36 
15 GE. KT Cc 14.2 1,200 5 48 
1 G.E. KTE C 47.2 1,200 56 ft.'b 48 
1 GE KT Cc 12.3 1,800 5 48 
a KT B 25 1,200 10 54 
. £2: Se. KT B 27 900 10 72 
1 Allis-Chal 3h 25 1,290 16 72 
| Ideal AF 33 900 10 72 
1 Allis-Chal. 3K 38 1,200 15 72 
| GE. KT BP 49 1.200 20 72 
! GE KT B 61 1,200 25 72 
| GE. KT B 120 1,200 50 72 


* Complete set of coils purchased from motor manufacturer. 


Having stripped the winding out of the frame, the 
insulation for the new winding must be considered. 
In selecting the slot insulation for partially closed slots 
the thickness as well as the dielectric strength must be 
taken into account. Cells made up of two thicknesses 
of 0.10-in. (0.25-mm.) horn fiber and one thickness of 
0.007-in. (0.178 mm.) varnished cambric have proved 
a very satisfactory combination for slot insulation when 
the cambric cells are placed between the fiber cells. The 
portions of the coils outside the slots are insulated with 
one overlapping layer of linen tape 1 in. wide and 0.10 
in. thick (25 mm. x 0.25 mm.). The weakest place on 
a winding from an insulation standpoint is where the 
coils enter the slots. Most breakdowns occur at those 
points, so they should be especially safeguarded when 
taping the coils. 

Coils for open-slot stators are taped with three thick- 
nesses of 0.007-in. (0.178-mm.) varnished cambric tape 
and one thickness of white linen tape 1 in. wide and 
0.010 in. thick (25 mm. x 0.25 mm.). No other slot 


insulation is used. The coils are impregnated before 
being placed in the slots, using the formula given fur- 
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ther on for dipping and baking the winding of stators 
having semi-closed slots. No varnish is applied to these 
coils after they have been placed in position in the 
slots. 

In both open and partially closed slot motors the end 
connections necessary to group the coils into poles and 
phases are taped with one thickness of 0.007-in. (0.178 
mm.) varnished cambric tape and one thickness of fric- 
tion tape. Joints between coils and between coils and 
end connections are insulated with one layer of friction 
tape. 


MEETING SEVERE OPERATING CONDITIONS BY CARE IN 
REINSULATING WINDINGS 


The motors in this particu’ar plant are subject to 
considerable moisture and to acid fumes and therefore 
special care is exercised in impregnating the windings. 
All stators of the semi-closed type are dipped twice in 
General Electric Company baking japan No. 175, and 
the stators are preheated for about four hours before 
each dipping. Then follows one dipping in General 
Electric Company varnish No. 166, which is_ proof 
against alkali and acid. The machines are allowed to 
soak in the varnish and japan for thirty minutes at each 
dipping, and after each dipping they are baked for 
fifteen hours at a temperature of 90 deg. C. 

The cost of rewinding stators of different-size motors 
by the methods outlined is given in detail in the ap- 


Size Lb. Stripping Winding Material Total 
Wire Wire Connections Hours Amount Hours Amount Cost Cost 
20 10 2 cir. star 1 $0.66 oe 6. 2. 41 $6.53 $32.60 
18 14 2 cir. star 1.98 23 17.71 8.68 28.37 
16 9 | cir. star 2 toe 40 26.40 6.68 34 40 
17 18 2cir. star 3} 2.31 274 21.18 10.75 34 24 
16 23 = 2 cir. delta 6} 4.29 40 30.80 10.05 51.14 
18 16 2cir. delta 7 4.62 30 23.10 13.25 40.97 
15 15 2 cir. star 5 3.30 50 33.00 12.85 49 15 
17 30 §©2-cir. delta 44 2.97 41 31.57 21.56 56 10 
14 34 2cir. delta 2 2.64 53 40.81 29.40 72 8&5 
* * 2 cir. star 4 2.64 15 17.55 54.00 68 19 
12 40 2ecir. star 6 3.96 53 40.81 31.80 76.57 
* * 2 cir. star 5 3.30 30 23.10 56.16 82.56 
* * 2 cir. star 8 5.25 30 23.10 44.20 72 58 
* * 2 cir. delta 5 3.30 28 21.56 45.34 70 20 
* * 2 cir. deita 10 6.60 32 24.64 107.28 138 52 


pended tabulation. No comparative costs are given for 
rewinding open and partially closed slot motors. How- 
ever, in some instances the material cost has proved to 
be about the same and the labor to rewind an open-slot 
stator about 15 per cent less than that required to 
rewind a similar machine which has partially closed 
slots. 

The costs in the tabulation are the average of the 
number of motors shown in the first column. Material 
costs should be understood to be approximate. Coils 
mentioned in the table as made by the manufacturer 
were purchased in 1918 and the prices are those in effect 
at that time. Other materials are based on current 
prices in the latter part of 1919 and so more nearly com- 
pare to present prices. 

Under the head of ‘‘Windings” is included the labor 
for cleaning the stator, connecting coils and all work 
in connection with dipping, baking and assembling the 
motor ready for service. Labor was paid at the rate of 
66 cents and 77 cents per hour on a day-work basis. 
Japan, varnish, wire, insulating materials, etc., are 
included in the cost of material. 





Application of Power to Modern Industry 


Increased Protection for Small Motors, Direct Connection and Re- 
mote Control Show the Trend of Electrical Application in the 
Industries—Conditions in Recently Constructed Automobile Plants 









LATEST TYPE OF PLANT LAYOUT MADE 
Gear shop (Central Gear Company) showing lighting and power 


panels on each building column and the method of arrangement 
of Cooper Hewitt lamps. Note the opportunity for correct light- 


LL new plants which have been laid out and 
built by the General Motors Corporation in 
the last year or two have been provided with 
a separate motor for every machine, and the 

motors of 5-hp. and less are given overload and no-volt- 
age protection similar to that provided for motors of 
larger capacity. The increased cost of energy, beltirg 
and shafting, the need of better factory lighting, the 
advantages of having better working conditions and the 
responsibility imposed on manufacturers by workmen's 
compensation laws are among the chief reasons which 
led to the almost universal adoption of individual drive 
by this company. The super-standard protection of 
the small motors is to provide additional safety to men 
and motors, which in the last analysis means increased 
production. 

Practically no new advantages have been found for 
individual drive, but the old theoretical arguments 
have been changed into large tangible economies, 
increased production and the development of desirable 
manufacturing conditions that compel consideration at 
the hands of factory executives. Flexibility did not 
mean much when machines were left in the same posi- 
tion for years at a time, but such conditions do not 
hold in the automobile industry today. With the ad- 
vance in the design of automobiles and the keen com- 
petition on points that attract the public, it has been 
found necessary every year or so vitally to change the 
model of the car, in some cases but a slight degree and 
in others very materially. Where the model of the 


car is changed materially, especially in engine design, 





POSSIBLE BY ELECTRICAL APPLICATION 
ing afforded by the absence of shafting, pulleys and belts made 


possible by individual drive. Power and lighting panels are 
located on building columhs. 


transmission or axle equipment, it means the rearrange- 
ment of a large number of manufacturing processes that 
go to make up a complete car. With the rearrange- 
ment of machinery to get production, it has been found 
that an enormous amount of money is spent, and con- 
siderable delay is caused because of the non-flexibility 
of group drive. With this in view several plants hare 
already been equipped with individual drive and remote 
or automatic control for the motor. The application 
of individual drive makes it necessary to install a very 
flexible system of power distribution, comparable to a 
general illuminating scheme, so that the load in any part 
of the building can be transferred to any other part 
without changing the power feeders. At the same time, 
the cost of electrical work necessary to change the loca- 
tion of motors must be kept to a minimum. An article 
describing such a system of industrial power distribu- 
tion is to appear in a later issue; this article is confined 
to consideration affecting the general use of industrial 
motors and their remote or automatic control. 


INSTALLATIONS THAT SAVE FLOOR SPACE 


The value of floor space for manufacturing opera- 
tions has been strongly brought out in factory design 
work. It has been found that considerable objection 
is felt by the management to the obstruction of aisles 
or passageways around columns by the installation of 
panel boxes of any description. Many schemes have 
been worked out for eliminating this objection. In some 
cases the panels have been placed 6 ft. (1.8 m.) above the 
floor, in others directly behind the machines where space 
165 
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a F 


DETAILS OF ELECTRICAL EQUIPMENT IN CENTRAL GEAR COMPANY PLANT 


A—tThis electric truck for trouble dispatching has speeded up phase, 1,710-r.p.m., 50-deg. C. General Electric induction motor 
small repair jobs. B—The transformer room is located conveni- geared to the machine. General Electric CR7006, Form A-1 in- 
ently for handling equipment and for ventilation. C—Lighting closed magnetic starting switch with push-button control, no volt- 
and power panels are mounted in the building on columns. D— age and overload relay shown mounted on framework over motor. 
Switchboard No. 2 over transformer room. H—Reed-Prentice Palmer Electric Company clapper box mounted on over-starter 
lathe driven by 5-hp., 440-volt, 60-cycle, three-phase, 1,150-r.p.m., switch. G—Hartness automatic lathe for chuck work driven by 
50-deg. C. General Electric Form C induction motor, General 15-hp., 440-volt, 60-cycle, three-phase, 1,800-r.p.m., 50-deg. C. 
Electric CR7006, Form A-1 inclosed magnetic starting switch with General Electric induction motor. General Electric Type H start- 
push-button control, no-voltage release and overload relay ing compensator, hand-operated with General Electric FP15 non- 
mounted on machine. F—18-in. Gleason spiral generator for automatic 50-amp. switch in main line. Convenience in mounting 
cutting spiral gears. Driven by 3-hp., 440-volt, 60-cycle, three- equipment has been looked after very carefully. 
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cannot be used for anything else, and in still other cases 
the panel box has been done away with and all motor 
leads have been taken from a junction box in the truss 
of the building. The last arrangement, however, can be 
applied only to a one-story sawtoothed-roof building. 
Where remote-control] starting equipment is used it is 
also a very simple matter to put all starting equipment 
above the truss line. In the Canadian Products (motor 
and axle) plant at Walkerville, Ont., between 50 per cent 
and 75 per cent of the compensators are automatic and 
installed above the truss line, and for future additions 
it is planned to purchase exclusively remote-controi or 
automatic-motor starters. 

The methods here described of applying the power and 
controlling the motors are employed onlv because the 
company is convinced that what it is doing pays. The 
increased cost of line shaftings, hangers and belting, and 
in addition the high cost and scarcity of the millwrights 
necessary to install line-shaft drive, is responsible for 
reducing the difference between the cost of group drive 
and individual motor installations. Estimates made by 
the Detroit office of the DuPont Engineering Company 
show that in most instances individual drive costs about 
15 per cent more than group drive when friction losses, 
roller bearings, leather belting and manually operated 
starting devices are used in making the comparison. 
However, some of the estimates show that the initial cost 
of the installation would be the same in either case 

Automatic remote control for the motors has been 
found to cost from 63 per cent to 663 per cent more than 
for manually operated control equipment. In the plants 
where 80 per cent of the machines installed are subject 
to frequent starting and stopping it seems to be the con- 
sensus of opinion that the time saved, the increased pro- 
duction, the simple operation of starting and stopping 
and the general protection for the motor are well worth 
the additional investment. 


MAKING TIME STUDIES OF PRODUCTION THROUGH 
MOTOR OPERATION 


Time studies are being required to an increasing ex- 
tent, and in one of the company’s plants testing jacks are 
provided for this purpose. By their use a graphic 
instrument can be plugged in to test the motor and to 
check the operation of every machine to find out defi- 
nitely whether blame should attach to the man or to the 
machine when the production falls below expectations. 
A different system is used in the Canadian Products 
plant, where special studs are provided on the power 
panelboards for testing purposes and all instruments are 
placed at the distributing panels. The machine under 
test may be on any of the circuits connected to the panel, 
and the operator is not aware that a test is being con- 
ducted. An additional advantage of this system is its 
low initial cost. For instance, in a plant now being laid 
out for about 1,000 motors it would cost $10,000 for 
equipment for testing motors at $10 per testing jack per 
motor, whereas the cost of equipping the power panels 
with terminals for testing 1,000 motors is said to be 
less than $100. 

Competent maintenance men have been scarce for some 
time, so that the comparatively small amount of 
maintenance work required with individual motors is a 
very important factor in its favor. It has been found 
by experience that one electrician with individual motor 
drive can replace every five millwrights required to main- 
tain a similar group-driven plant. 
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The increasing cost of power has made the Saving of 
25 per cent to 50 per cent in energy consumption with 
individual drive of considerable financial importance. 
The reduction in demand and energy consumption is also 
welcomed by most central stations, especially as so many 
are having difficulty in supplying all the requests for 
service. However, individual drive with alternating- 
current motors has in some cases resulted in a lower 
power factor than central stations like. This objection 
has been overcome in some of these plants by the instal- 
lation of synchronous motors to drive large motors. 


PROTECTING SMALL MorTors 


Records from different plants of the General Motors 
Corporation show that single-phase operation has re- 
sulted in the burning out of so many motors of 5 hp. 
or less that it was deemed necessary to provide the 
same no-voltage protection on the small motors that is 
standard with motors of 74 hp. and larger. In the last 
few factories built by this company all the motors up to 
5 hp. are equipped with a remote push-button control 
across the line switch, and the motor protection is 
supplied by overload and no-voltage relays. These 
switches actually cost 14 per cent more than manually 
operated switches, but the difference was not considered 
sufficient to offset the convenience and foolproof feature 
of push-button control. Furthermore, everything bulky 
connected with the remote-control devices can be 
mounted on the ceiling or wherever space is least valu. 
able. The push-buttons can be placed where most con- 
venient to the operator and at more than one place on 
the machine if necessary. Some of the push-buttons 
are so placed on the machines that the motor is auto- 
matically stopped when the machines get to a predeter- 
mined point. 

When polyphase motors of from 73 hp. to 20 hp. are 
started and stopped frequently, and in all cases where 
floor or column space is valuable, it is the practice to 
use automatic remote-control compensators. It does 
not make much difference how a man starts the motor if 
he does it only once or twice a day; but when the motor 
is started and stopped frequently, as is the case in 90 
per cent of the machines in the plants under discussion, 
the cumulative effect of excessive starting currents is 
obtained, and the increased cost of the automatic com- 
pensator is considered to be good insurance. The ad- 
vantage is not so apparent with squirrel-cage motors of 
25 hp. and larger, and except where space is a factor 
manually operated compensators are generally the rule. 

As the factory managers try to increase their output 
floor and column space becomes more valuable. When 
the output per square foot of factory floor space can be 
increased by changing or discarding a manually operated 
compensator or controller and installing a remotely con- 
trolled device which will perform the same function and 
save valuable space, as in the Canadian Products plant, 
that change is usually made regardless of the differential 
in price between the manually operated and remotely 
controlled devices. 

Esselstyn, Murphy & Hanford, engineers and archi- 
tects of Detroit, are responsible for the design of the 
Central Gear Company plant, while the factory of the 
Canadian Products Company was designed by the De- 
troit office of the DuPont Engineering Company of Wil- 
mington, Del. Both of these organizations, together 
with the General Motors Corporation, contributed data 
and photographs for this article. 








Experience with Electric Core Baking 


Reduction of Baking Time, Greater Uniformity of Prod- 
uct, Improved Washing Conditions and Decreased Labor 
Cost Shown in Changing from Gas to Electric Ovens 


By ALAN D. DAUCH 
Industrial Heating Specialist General Electric Company 


CLOSE comparison of operating character- 

istics of electric ovens and gas-heating ovens 

for core baking at the plant of the Muncie 

(Ind.) Foundry & Machinery Company has 

shown excellent results for this application of heating. 
While the power bill is about 45 per cent higher than 
with gas, there are so many other economies effected 
that the superiority of the electric method is more than 
maintained. During the week in which the 108,730 
lb. of cores were made, one kilowatt-hour of power 
was consumed for every 11.6 lb. of green cores baked. 
The work at the plant of the Muncie Foundry & 
Machinery Company consists in the making of auto- 
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ARRANGEMENT OF HEATER UNITS IN OVEN 


By doubling up the heaters near the door radiation losses at 
that point are taken care of. 


mobile engine castings exclusively for a number of the 
higher-grade motor car manufacturers. The cores for 
these castings vary in weight from a small piston core 
weighing 1.67 lb. (0.75 kg.) to a large chunk core weigh- 
ing 128 Ib. (58 kg.). The average weight of the small 
cores is 5.5 lb. (2.48 kg.) each, while the average weight 
of the large cores runs as high as 72 lb. (32.6 kg.). All 
cores weighing 15 lb. (6.8 kg.) or less are considered 
small, and all those weighing over 15 Ib. are considered 
large. 

The mixture of binder—a very heavy linseed oil— 
and sand is standard throughout the entire plant for the 
reason that one section of the foundry is engaged 
exclusively in the mixing of molding sand. All of the 
material entering into the mixture is properly weighed 
and then placed in an electrically driven mixing machine 
with the proper quantity of core binder. This molding 
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sand is then distributed to the various sections of the 
core room. From tests conducted it has been found 
that the moisture and volatile content of the large cores 
averages 16.07 per cent. The moisture and volatile 
content of the small cores averages 9.62 per cent. By 
moisture and volatile content is meant the difference in 
the weights of the green and the baked cores. This 
may be considered the total weight of the core binder 
and the moisture in the green core. 

Electric ovens at this plant (four in number) are 
installed at one end of the core room. They are con- 
structed of an 8-in. (20-cm.) wall of ordinary red 
brick lined inside on the three sides, top and bottom 
with a 4-in. (10-cm.) course of “nonpareil” brick. The 
inside dimensions of these ovens are 5 ft. wide, 10 ft. 
deep and 7 ft. high (1.5 m. x 3 m. x 2.1 m.). The doors 
are lined with 4 in. of insulation. These ovens are of 
the truck-type design. The cars employed are 4 ft. wide, 
9 ft. deep and 6 ft. high (1.2 m. x 2.7 m. x 1.8 m.) and 
are of the regular rack type. Including the core plates, 
the average weight of a truck is 1,500 Ib. (680 kg.). 

Efficiency tests recently conducted show that these 
ovens operated at a minimum efficiency of 36 kw.-hr. 
and a maximum of 43 kw.-hr. By efficiency is meant 
the number of kilowatt-hours of power consumed per 
hour to maintain the charged oven at a constant tem- 
perature of 450 deg. Fahr. with a room temperature 
of 45 deg. Fahr. 

The electrical apparatus per oven consists of four 
standard General Electric core-oven heaters mounted in 
a pit in the floor of the oven and four wall heaters 
mounted on each side wall. The total connected load 
is 72 kw. These heaters are connected three-phase 
delta to an automatic control panel also rated at 72 kw. 
The power service is 220 volts, three-phase, 60 cycles. 
A vapor-tension thermostat is employed as a control 
instrument. One 6-in. (15-cm.) vent, placed in the 
rear wall at the top of each oven and directly connected 
to a stack, carries off all the volatiles and moisture dur- 








POWER CONSUMPTION FOR BAKING BOTH LARGE AND SMALL 
CORES 


A record was kept of test runs, totaling 108,730 lb. The average was 11.6 lb. of 
green core baked per kilowatt-hour of powe1 consumed. 








Large Cores 


Energy Weight Lb. of 
Consump- of Green Core 

Baking Period tion, Cores No. of Baked per 
Hours Minutes Kw.-Hr. Lb. Cores Kw.-Hr 

5 5 208 2,786 41 13.4 

4 15 224 2,635 43 11.8 

5 10 220 2,379 41 10.8 

4 20 180 2,134 45 11.8 

4 50 208 2,044 39 9.8 

4 45 208 2,431 43 SF 

4 50 212 2,346 38 11.0 

Small Cores 

3 35 120 1,476 350 12.3 

3 47 120 1,914 442 15.8 

2 45 168 2,389 659 14.2 

3 5 116 1,899 719 16.4 

3 25 124 Let. 551 14.3 
Average number pounds of large core baked per kilowatt. ......... 11.4 
Average number pounds of small core baked per kilowatt i ae 14.6 
Total average number pounds of green cores baked per kilowatt... . . 13.0 








——————————————TETET————T——TTEE— 








JULY 24, 1920 


ing the ripening period. 
This ripening period occurs 
at the time the charge of 
cores has reached the bak- 
ing temperature. 

Inasmuch as these four 
electric ovens are installed 
immediately alongside of 
six gas ovens, a very close 
comparison of the opera- 
tions was easily obtained. 
To begin with, it was neces- 
sary to light the burners 
in the empty gas ovens 
Sunday night to have the 
ovens up to a temperature 
which the thermometer 
would indicate as satisfac- 
tory on Monday morning. 
This made it necessary for 
a man to keep fairly close 
watch on the ovens during 
the night to regulate the burners properly and to 
watch for fires or gas leakage. It has now been 
found necessary to close the control switch on the 
electric ovens only an hour before the time of the 
first bake. It was not found practicable to run the 
gas ovens at a temperature over 350 deg. Fahr. for 
the reason that the temperature around the gas burners 
would be so high as to cause hot spots in the oven, 
resulting in cracked and burned cores. The electric 
heaters being mounted in a pit in the floor and also 
on the two side walls of the oven, there is secured 
a continuous heat-radiating surface of one temperature 
extending the entire depth of the oven. By placing 
the heaters nearer to the door than to the rear of the 
oven the customary cold spot near the doors caused by 
excessive radiation losses is overcome. Another factor 
to be considered is that the temperature of the heating 
medium itself in the case of the electrically heated oven 
is nearer to the temperature of the work by several 
hundred degrees than the temperature of the gas flame. 
Temperature gradient is an important factor in any 
baking proposition, and more especially in the case of 
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EXTERIOR VIEW OF ELECTRIC OVENS AT MUNCIE (IND.) FOUNDRY 
& MACHINERY COMPANY 
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a composition of sand held 
in shape by a liquid core 
binder whose holding to- 
gether qualities are disas- 
trously affected by any in- 
tense heat. 

With the electric oven the 
temperature has been in- 
creased to 450 deg. Fahr. 
with a reduction in baking 
time of from one to three 
hours. Moreover, it can be 
readily noticed when a car 
of baked cores is taken out 
of the gas oven that the 
colors of the cores vary 
from a light gray to a deep 
reddish brown. In the elec- 
tric oven the _ individual 
cores are not only of the 
same color through their 
cross-section as well as on 
their entire outer surface but the entire car of cores 
is of a uniform color. This would indicate a very uniform 
heat distribution, as the varying colors of the cores are 
caused by the non-uniformity of the heat to which the 
linseed-oil binder is subjected. With the gas ovens it 
is necessary to open the doors of the ovens. frequently 
to inspect the cores. Rearranging the caps over the gas 
turners so as to secure as even a heat distribution as is 
possible is also necessary. On the other hand, once the 
Tycos thermostat is set at 450 deg. Fahr., all that is 
necessary is to close the control switch, returning only 
at the end of the bake. Once this aging time is de- 
termined, this operation becomes automatic. In other 
words, the source and distribution of heat remain con- 
stant in the electric oven. In the gas oven the quality 
of the gas will vary (B.t.u. per cubic foot), as will also 
the gas and air pressure, as influenced by the weather 
conditions and outside demand. 

Since sanitary working conditions are now receiving 
more than ordinary attention, the electric core oven pre- 
sents another decided advantage in that it does away 
with poisonous gases, smoke and open flames. By intro- 





INTERIOR DETAILS OF CORE-BAKING OVENS 


Ventilation is taken care of by 


the ducts leading up to the roof. 


In the view on the right-hand side is shown the core truck 


loaded with cores for baking. 
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ducing a General Electric automatic door switch it is 
made impossible for a workman to subject himself to any 
danger on entering the oven. The opening of a door 
automatically cuts off the power. Since the resistor 
element of the heater is of a very small cross-section, 
its heat-holding qualities are negligible. On the other 
hand, to be continually extinguishing and lighting the 
gas flame necessitated by the close manual attention 
required in the gas oven presents an item involving a 
big time and labor element. Therefore the burners are 
lighted continuously, making the danger from burns, 
explosions and gas poisoning one ever present. 

Owing to the fact that electricity as a heating medium 
is more eXpend#ive than natural gas, it has been found 
more practicable to build an oven of the very best heat- 
insulating qualities. This increased cost is offset by the 
fact that the temperature of the room in which these 
ovens operate is by far more inducive to good health 
and proper working conditions. Moreover, the radia- 
tion losses are decreased by approximately 75 per cent. 

It was found from the tests that the four electric 
ovens in question worked at various efficiencies ranging 
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from 8.2 lb. to 17 lb. (3.7 kg. to 7.7 kg.) of green cores 
baked per kilowatt-hour of power consumed. The total 
weight of cores baked in the four ovens for the entire 
week totaled 108,730 Ib. (49,300 kg.). The power con- 
sumption was 9,389 kw.-hr., giving an average working 
efficiency of 11.6 lb. (5.2 kg.) of cores baked per kilo- 
watt-hour. The higher efficiencies obtained in the small 
cores is readily explained by the fact that the cross- 
section of the large cores is of such dimensions as to re- 
quire considerably more time to thoroughly bake, 
thereby increasing the power consumption. 

On straight power costs the electric power bill will run 
as much as 45 per cent higher than the gas bill, but 
the following points must be considered in this connec- 
tion: The production of the ovens has been increased 
35 per cent. In more than a year’s operations this 
foundry has not experienced a car of burned or cracked 
cores from the electric ovens. It is necessary for the 
men to watch the gas ovens constantly so as to avoid 
these losses as much as possible; the electric ovens re- 
quire no watching and a greater uniformity of product 
has been shown. 


Connecting Three-Phase Induction Motors 


(With Supplement) 


Tables and Winding Diagrams Give Information Necessary 
for Connecting Two- Pole to Twelve - Pole Motors— 
Complete Data on Connecting Coils in Unequal Groups 


By A. C. ROE 
New York Service Department Westinghouse Electric & Manufacturing Company 


ITH the information given in the accom- 

panying tables and winding diagrams (see 

supplement) any motor-repair man should 

be able to connect two-pole to twelve-pole 
three-phase induction motors for any speed or voltage. 
The data and charts have been based on years of prac- 
tical experience and refer to the majority of problems 
encountered, not to the exceptional ones. 

From the charts it can readily be determined for 
what voltages and speeds it is practicable to connect 
any motor containing from 12 to 240 coils. If coils 
cannot be evenly divided between groups, the charts 
indicate how the coils may be divided and still get satis- 
factory results. 

The winding diagrams are grouped according to the 
number of poles in the winding and each group is 
further subclassified as to star or delta connection, 
series or parallel winding, etc. Both tables and dia- 
grams apply to lap windings only. 

There are one voltage table, one master grouping chart 
and six sub-charts. The voltage table indicates what 
changes should be made in connections to obtain certain 
voltage changes. This table is best explained by an 
example which has been taken as follows: Suppose it 
is desirable to raise the voltage of a four-parallel, Y-con- 
nected motor from 110 volts to 220 volts, what connec- 
tion must be used? First the desired voltage must be 
expressed in percentage of the original voltage, and in 
this case it is 200 per cent. Then, starting at the four- 
parallel Y line in the left-hand column, this line is fol- 
lowed to the right until the figure 200 is reached. Di- 





rectly above 200 is given the desired connection, which 
is two-parallel Y. The table is used similarly for lower- 
ing a motor voltage. Where a blank space occurs the 
change is impossible with two-pole to twelve-pole ma- 
chines. Even if this table indicates that a winding is 
possible, the grouping charts may indicate otherwise 
and must consequently be the final guide. When recon- 
necting, the voltage of a motor should not be raised 
so high that there is danger of the insulation failing. 

Changes of speed may be obtained in an induction 
motor only by changing the number of poles. The syn- 
chronous speed corresponding to the number of poles 
is shown at the extreme left of the master chart for 
25-cycle and 60-cycle motors. The highest speed at 
which a rotor may be run is limited by the mechanical 
strength of the rotor. On the other hand a considerable 
reduction in speed results in decreased horsepower and 
power factor. 

After the type of winding and the number of poles 
desired is known, the coils must be connected in groups 
(if not already properly connected) and the groups 
must be connected together according to the type of 
winding. The grouping charts and the winding dia- 
grams will assist in doing this. 

The master chart contains one vertical column indi- 
cating the number of poles in the winding, another 
vertical column indicating the type of winding (series, 
parallel, etc.) and a horizontal column at the top indi- 
cating the total number of coils in the winding. Where 
the total number of coils can be divided evenly among 
each group the main chart will show the proper number 
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of coils per group directly under the total number of 
coils and opposite the number’ of poles and type of 
winding used. When the total number of coils will not 
divide evenly, however—that is, where there are more 
coils in some groups than in others—a letter (A, B, etc.) 
will appear under the total number of coils and opposite 
the number of poles and type of winding to be used, 
indicating that the number of coils per group will have 
to be obtained from the supplementary table bearing 
the letter. If the connection desired cannot be effi- 
ciently made with the given number of poles and coils 
a blank space in the main chart will indicate this fact. 
Where a degree mark (°) appears in the master chart 
it is an indication that one coil will have to be left dead 
in each group indicated in the sub-chart by a degree 
sign (°). 

The method of using the charts can better be ex- 
plained by assuming some specific conditions. For 
instance, suppose that a six-parallel winding is desired 
on a six-pole motor having ninety coils. Looking under 
the vertical column marked 90 opposite a six-parallel 
winding, it can be seen that five coils per group will 
give the desired arrangement. On the other hand, sup- 
pose that a two-parallel connection is desired on an 
eight-pole motor having ninety coils. In the ninety-coil 
column opposite the eight-pole, two-parallel winding 
will be found the reference D, which indicates that the 
coil grouping is odd and that the sub-chart D must be 
consulted. By reference to the sub-chart opposite ninety 
coils it will be found that the following grouping is 
necessary: 3, 4, 4, 4, 3, 4, 4, 4, ete. Suppose again 
that with this same eight-pole, ninety-coil motor a four- 
parallel connection is desired. Inspeetion of the main 
table shows that sub-chart D gives the desired’ connec- 
tion. 

The connection will be the same as for a two- 
parallel winding, except that the degree marks would be 
observed because the master chart has indicated that 
coils must be killed. In cases where the coil always 
has to be killed it is indicated by a (—1) sign follow- 
ing the number of coils in the group. For instance, 
in a two-parallel winding, eight-pole, eighty-six-coil 
machine Table D indicates that the number of coils 
per group will be 4, 4—1, 4, 3, 4, etc. 

Besides helping in rewinding or reconnecting motors 
these charts are useful in determining which is the 
best design for any machine. For instance, it can be 
seen that in a seventy-two-coil motor two, four, six, 
eight or twelve-pole connections are possible, and that 
ten-pole series or two-parallel connections are possible 
without killing any coils, although an odd grouping is 
necessary. 

It will be noted that the number of coils is used 
throughout this article in preference to the number 
of slots. This makes the data apply to all cases irrespec- 
tive of the number of coils per slot. 


CONNECTION DIAGRAMS 


In order to facilitate the use of the connecting dia- 
grams on this supplement, they are numbered and let- 
tered uniformly throughout. The numbers outside of 
the article indicate the number of the groups which they 
are opposite. The numbers inside indicate the two ends 
1f each pole-phase group. Where one of these inside 
iumbers is repeated this indicates that the two groups 
:0 numbered should be connected together at these 
oints. The numbers are so arranged that when a 
nachine is to be changed to a different connection with 
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the same number of poles the change can be obtained 
by inspection of the two diagrams corresponding to 
the two connections. For instance, with a four-pole 
machine—suppose a change is to be made from a series- 
delta winding to a two-parallel-delta winding. Starting 
at the top of the first diagram showing the delta wind- 
ing and proceeding counter-clockwise, the numbering 
on the coil groups is as follows: C-3, A-4, A-5, B-6, 
1-7, C-11, etc. On the first diagram of the two-parallel- 
delta winding, preceding in the same direction, the let- 
tering is the same until the lower end of group No. 8 
is reached, where 7 has been changed to A. This means 
that the jumper which formerly connected around to 
the right to the other 7 has now been swung around 
to A, in order to make the two-parallel connection. 
Likewise the jumper from 12 in group No. 6 has been 
swung around to B, and 7 from group No. 5 has been 
swung around to B. Coil 2 from group No. 4 has bee» 
swung to C and 12 from group Ne. 3 has been swung to 
C, while 2 of group No. 1 has been swung around to A. 
By making these changes the motor is reconnected from 
a series to a two-parallel winding. In the star-con- 
nected windings the symbol (*) indicates a connection 
to the neutral of the motor. 

It will be noted that there are two drawings for 
some types of connections. For instance, there are 
two series-delta windings shown for the four-pole ma- 
chine. The first of these drawings shows what is callee 
a “top-to-bottom” connection and the second a “tep-i.- 
top and bottom-to-bottom” connection. These are indi- 
cated on the diagram by the letters T-B and T-T. In 
the top-to-bottom connection the jumpers connect all 
like poles, skipping alternate poles. In the top-to-top 
connection the jumpers pick up adjacent poles. The 
top-to-top connection should be used for all odd coil 
groupings which are given on the charts. In reconnect- 
ing for a different voltage a T-B diagram must be used 
in conjunction with a T-B diagram; likewise a T-T 
with a T-T diagram. 

There are a number of special diagrams showing a 
two-speed motor, a wound-rotor and star-delta connec- 
tions which give an idea of the method to be used, 
showing the principles which can be applied to all cases. 
The diagram of the rotor shows the method of bring- 
ing out leads for slip rings spaced 120 deg. apart. 

The method of using these diagrams and charts as 
practiced by the writer is as follows: Instruction is 
given to the winder as to the number of coils in each 
group, and if the grouping is odd the instructions are 
written on paper in the order shown on the chart, as, 
for instance, 4455445 5. After the coils have 
been connected in groups or “stubbed” by the winder, 
all of the top leads of each group are bent out from 
the center of the machine and all of the bottom leads 
are bent in toward the center. The beginning and end 
of each coil are tagged according to the diagram with 
metal or fiber tags having numbers corresponding to 
the numbers indicated on the diagram at the ends of 
the coil groups. These tags are drilled so that they can 
be slipped on the leads. After the foreman or head 
winder has checked the tagging the winder connects 
the leads by putting a jumper from each number to 
the corresponding like numbers. If only two tags are 
removed at once, there is less chance for mistakes. 
When all the jumpers are on, the motor leads indicated 
in the diagram by A, B, C, can be put on, after which 
the winding may be soldered and the joints insu- 
lated, etc. 
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A—Dehydrating plant showing method of handling and 
treating the oil which contains an emulsified water. After 
being treated by the electrical process, the clear oil flows 
into the tanks at the left. 


B—Line pump for pumping oil into pipe line from earthen 
storage reservoirs shown in the background. 


C—Oil well pumped by electricity, in Kern River Oilfields, 
Kern County, California, on system of San Joaquin Light 
& Power Corporation, showing standard construction of 
transformer installation and running of service to the oil well 





Energy is delivered at 11,000 volts, motors 
being operated at 440 volts. 


motor house. 


D—Pumping two oil wells from ore motor to effect a bal- 
ance. 


BE 
electrically driven by motor shown in Fig. F. 
from the eccentric to the various pumps. 


Eighteen wells are pumped by this eccentric, which is 
Cables radiate 





F—Interior of electrically operated jack plant showing 
belt connections and countershafts controlling speed of jack 
operation. 















Interchange of 
Industrial and Central Station Energy 


Data in a Number of Individual Cases Give Indication of the Large Sav- 
ings in Coal, Labor and Transportation that Would Be Possible from Elec- 
trical Interconnection Between Industrial and Central Station Plants 


By CORNELIUS G. WEBER 
With Vaughn & Meyers, Consulting Engineers . 


F ALL industrial establishments were to purchase 
their electrical energy from large public utilities, 
a large amount of coal would be saved, so far 
as the generation of electricity is concerned; but 
the fact that many industries require heat in the form 
of low-pressure steam at once makes it more profitable 
for such industries to generate energy as a by-product. 
Usually such an industry will generate only as much 
energy as it requires for its own use and will operate 
an engine only as economical in fuel consumption as 


investigations resulted in the compilations of detailed 
reports based on actual facts and measurements, and 
since plants of widely varying character were en- 
countered, it was thought that it might prove of inter- 
est to work out the over-all fuel economy that could be 
anticipated in the cases considered in the event that 
they were electrically interconnected and were generat- 
ing electrical energy only in proportion to the fuel 
needed for heating and processes, disposing of ex- 
cess energy to the central station at times when more 
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FIG. 1—ECONOMIES OF POWER EFFECTED IN TYPICAL INDUSTRIAL PLANT 


Graph A represents the original conditions. In B is shown the 
result of replacement of live steam for process purposes by ex- 
haust steam, the boiler being brought up to proper efficiency, 
waste heat reclaimed from a solution cooler and repairs made to 


the case may require. No attention is given to the 
possibility of generating all the energy economically 
feasible to generate from the steam used and of 
disposing of the excess amount, for where could a 
market for the surplus be found? 

In a study of this subject many industrial plants 
were inspected, and in the particular cases cited ex- 
haustive tests and analyses, including the measure- 
ments of live and exhaust steam consumption of ap- 
paratus and processes, boiler tests, economic perform- 
ance tests, heating load tests, etc., were made for the 
purpose of working out in each individual case a plan 
of rehabilitation that would reduce the fuel consump- 
tion of the specific establishment investigated. All such 


Corliss engine. In C is shown the result of installing a new 
generator set, reduction of friction load through electrification 
and the use of superheated steam and shows a condition where 
practically no exhaust steam is wasted. 


energy was being generated than was needed and pur- 
chasing energy from the central station when a de- 
ficiency occurred. 

In addition to the fuel economies possible in the 
plants considered as independent units, the probable 
additional fuel savings that would result, were these 
plants provided with induction or other generators and 
connected to the public service company’s distribution 
system, have also been worked out. The plants con- 
sidered embrace industries of the following kinds: 
Automobile parts, machine manufacturing, food prod- 
ucts, sheet-metal products, leather manufacturing, wood- 
working, structural steel fabricating, textile goods and 
dye works. 
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In each instance the fuel consumption was first de- 
termined, and from boiler and engine tests the eco- 
nomic performance was determined. The low-pressure 
steam requirements for heating and process work were 
then found, and the annual fuel consumption was com- 
puted on the basis of proper performance of the boilers, 
the installation of more economical prime movers and 
the utilization of exhaust steam to best advantage. 

In Fig. 1, A represents the operating conditions as 
found by test. The diagram is self-explanatory in so 
far as it represents steam utilization. There is this 
to be added, however: the fuel consumption under the 
conditions revealed was 6,033 tons per annum. The 
processes utilized live steam at low pressure, the boilers 
were operating at an efficiency of only 63.2 per cent, 
and the Corliss engine was consuming on an average 
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FIG. 2—RELATIONS BETWEEN A TYPICAL GROUP OF INDUSTRIAL 
PLANTS AND CENTRAL STATION 


Above the line are represented the conditions in the indus- 
trial plant; below the zero line the public utility’s operation con- 


The two 
at the 


sidered in relation to the particular plant is shown. 
bands at the left represent conditions as they are, while 
right the possible improved condition is shown. 


43 lb. (19.5 kg.) of steam per indicated horsepower 
per hour. 

In B of Fig. 1 is shown the operation of the same 
plant under the conditions wherein the live steam for 
processes is replaced by exhaust steam, the boilers 
brought up to proper efficiency, waste heat reclaimed 
from a solution cooler and the Corliss engine carefully 
repaired to bring its steam consumption down to about 
30 Ib. (13.6 kg.) of steam per indicated horsepower 
per hour. The annual fuel consumption represented 
by B is 3,519 tons. 

By the installation of a direct-connected poppet-valve- 
engine-driven generating unit, the use of superheated 
steam and the elimination of a considerable friction 
load by electrification 3,100 tons is the consumption. 
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It will be noticed that under the conditions shown 
in both B and C of Fig. 1 there is not a sufficiency 
of exhaust steam during the colder months to meet 
the requiremertits and that a considerable afiount of 
live steam for building heating and process work is 
necessary. This steam, being all low-pressure, could 
first be drawn through a larger engine and additional 
electrical energy generated to be fed into the. public 
utility company’s distributing system. 

The amount of additional energy that could be so 
generated under conditions shown in C of Fig. 1 would 
be 360,000 kw.-hr. per annum. During the months of 
June, July, August and September, when some exhaust 
steam would be going to waste, this plant could utilize 
about 50,000 kw.-hr. of central-station energy in order 
to keep from wasting exhaust steam. This procedure 
would eliminate about 100 tons of coal, which, if 
valued at $700, would mean that to break even finan- 
cially the plant in question could not afford to pay 
more than 1.4 cents per kilowatt-hour. However, if 
the central station were purchasing the 360,000 kw.-hr. 
at, say, 1 cent and were charging for the 50,000 
kw.-hr. 2.5 cents, the plant under consideration would 
still be ahead by an amount of ($3,600 + $700) — 
$1,250 — $3,050, against which latter figure only the 
additional fixed charges on the larger engine and gen- 
erator would have to be figured. 

As it happens, the plant discussed is not a consumer 
of central station energy, but it seems reasonable that 
under present conditions even a central station could 
afford to purchase energy at 1 cent per kilowatt-hour. 
In this special case the industrial-plant owner would 
be ahead $3,050 per year less the fixed charges on that 
portion alone of the prime-mover equipment cost which 
is larger than his own needs require. The central 
station would be ahead by the profit represented by 
$1,250 worth of new business, it being assumed that 
the fuel and labor charges in the central station amount 
to 1 cent per kilowatt-hour. Should it cost the central 
station more than 1 cent for these items of coal and 
labor, then the central station would make an addi- 
tional profit. 

It is apparent, of course, that the industrial-plant 
owner could generate the 50,000 kw.-hr. during the 
summer months at less than 2.5 cents per kilowatt- 
hour and that financially it would be to his advantage 
not to purchase such energy. This is true, but it 
must be borne in mind that he would no doubt be 
willing to pay the amount of $1,250, of which only 
$550 actually represents added cost, for the privilege 
and opportunity to dispose of excess energy which he 
would be generating as a by-product. It is evident that 
the above represents a profit to both parties concerned. 

With such a co-operative arrangement the amount 
of fuel conserved for the nation at large would be about 
as follows: Assuming that the central station can 
generate energy at as low a rate as 2.5 lb. (1.12 kg.) 
of coal per kilowatt-hour, then the purchase of the 
360,000 kw.-hr. cited previously would conserve 450 tons 
of fuel, since the central station would be buying 
360,000 kw.-hr., for the generation of which it would 
otherwise have to burn 450 tons of coal. During the 
summer months, when the public service company would 
be selling 50,000 kw.-hr. of energy to the industrial 
plant, the central station would consume 62.5 tons of 
coal where the industrial plant would be consuming 
about 100 tons, thereby bringing about an additional 
saving of 37.5 tons, or a grand total of 487.5 tons. 
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In round numbers, the annual fuel saving in so far 
as the nation is concerned would be from 475 to 500 
tons. At $7 per ton, this would represent about $3,500 
per year, which latter figure must be reconciled with 
the industrial plant owner’s $3,050 profit and the 
central station’s profit on $1,250 worth of new business. 

The summary of the above is shown as plant No. 
5, in Fig. 2. By consulting the key the curve becomes 
self-explanatory. Representations above the line 0-0 
show the industrial power plant operation and those 
below the line the public utility’s operation in so 
far as it is, or would be, affected by the industrial 
power plant in relation to which it is considered. In 
Fig. 2 there are four sets of bands to each plant 
representation. The two to the left show actual con- 
ditions as found, and the two to the right as they 
would obtain under electrical interconnection condi- 
tions. By a similar process of analysis several other 
typical industrial power plants have been charted in 
a summary way, as further shown in Fig. 2. For 
convenience they have been arranged according to mag- 
nitude of coal consumption. Data on numerous other 
plants are in possession of the writer, and only typical 
cases have been selected. 

There is this to be said specially about plant No. 1. 
This plant operates gas engines for generating elec- 
trical energy, but burns 20,000 tons of coal exclusive 
of the gas engines for high-pressure and low-pressure 
steam purposes, at the same time purchasing 3,000,000 
kw.-hr. of electric energy. Only fuel burned for steam 
purposes has been considered, and that portion of the 
steam which is used at low pressure if first taken 
through an engine as a reducing valve would be just 
sufficient to generate the same amount of energy as 
is now purchased. As it happens, the power demand 
is practically uniform, and since low-pressure steam 
is used also at almost a uniform rate, this steam would 
generate energy in porportion to the amounts needed. 

Fig. 3 is a summary of Fig. 2, showing total quan- 
tities of fuel to be saved. As found, the aggregate 
amount of fuel consumed per annum by the nine plants 
considered is 56,633 tons. As isolated independent 
plants under reasonable rehabilitation plans, these same 
plants would consume only 44,500 tons of fuel, or 
12,083 tons less. Electrical interconnection and opera- 
tion on a give-and-take basis would result in an addi- 
tional saving of 11,400 tons of coal. The total saving 
due to rehabilitation and electrical interconnection 
would be 23,550 tons, as represented by the total 
areas of the bands shown in Fig. 3. This is 41.5 
per cent of 56,633, or, in other words, a saving of 41.5 
per cent in fuel would be possible in these cases. 
The solid black portions of the bands shown in Fig. 
3 represent 11,400 tons. Electrical interconnection 
would result in a saving of 11,400 tons in 44,500 tons, 
or 25.5 per cent. 

In these cases the public utility would lose 3,425,000 
kw.-hr. of business, gain 3,125,000 kw.-hr., and in addi- 
tion would have to absorb about 1,200,000 kw.-hr., 
bringing about a net loss of approximately 1,500,000 
kw.-hr. to the public utilities. However, the business 
lost would represent a large consumer paying a low 
rate, whereas the new business would be numerous 
small customers paying a higher rate, and since the 
1,200,000 kw.-hr. to be absorbed would be purchased at 
a low rate, it is quite probable that the public utility 
would be benefited. In any event, a plan on the order 
outlined, where plant No. 5 was discussed in detail, 
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would have to be worked out since the co-operative plan 
would have to be of benefit to the public utility in 
order to be attractive and workable. From a national 
fuel-conservation standpoint the public utility should 
be interested in all industrial plants and every indus- 
trial plant should be a subscriber to the public utility, 
which should be operating in a bigger, broader and 
better field. 

In one instance a plant consuming 45,000 tons of 
coal a year was burning 3,000 tons for heating buildings 
with live steam. This 3,000 tons could readily have 
been utilized for power purposes. As another example, 
in a town of 3,500 population the local public utility 
is being operated with uneconomical engines which ex- 
haust the steam to atmosphere. The public utility’s 
plant is situated on a large river, and the installation 
of a condenser would result in saving 20 per cent of 
the fuel. In this same municipality there is a large 
woodworking establishment consuming a combined 
amount of coal or its equivalent in wood refuse equal 
to 9,000 tons of coal per year. The plant operates 
twenty-four hours per day, and its exhaust steam re- 
quirements are such that virtually 9,000 tons of coal 
or its equivalent would have to be burned for steam- 
heating purposes regardless of any power requirements. 
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FIG. 3-—-SUMMARY OF COAL SAVING POSSIBLE FOR NINE 
INDUSTRIES SHOWN IN FIG. 2 


However, this plant was actually considering the pur- 
chase of electrical energy from a water-power concern, 
and had this been advised and done, an additional 
loss to the general public would have been added to 
an already aggravated situation. 

If equipped with high-efficiency engines, the wood- 
working establishment would have been in position to 
generate more than all of the electrical energy re- 
quired by the municipality at night and could have 
generated more than enough to meet the daytime de- 
mands of the municipality as well as its own needs. 
In other words, instead of this establishment pur- 
chasing energy, it should take advantage of its position 
to sell energy to the local public utility, allowing the 
latter to shut down and conserve 2,000 tons of coal 
per year. If a transmission line should become avail- 
able, the plant under consideration would be in a posi- 
tion to retail electrical energy to other consumers 
besides. 

The annual bituminous coal production of this coun- 
try is about 600,000,000 tons. About 90,000,000 tons 
is used for heating houses and other buildings, 
135,000,000 tons for railroad operation, 375,000,000 tons 
for industrial purposes, including gas utilities, ore 
smelters and electric central stations. It seems reason- 
able to suppose that at least 200,000,000 tons is used 
per annum by industrial power plants. If only 25 per 
cent instead of the 41.5 per cent found in one typical 
case could be saved by electrical interconnection and 
other means, it would mean an annual saving of 
50,000,000 tons, or 1,000,000 50-ton cars. 





Protecting Industrial Distribution Lines 


By R. B. GERHARDT 






Electrical Engineer Bethlehem Steel Company 


Laying Out Distribution System to Facil- Loy ! 
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LARGE AMOUNTS OF POWER AT INDUSTRIAL VOLTAGES REQUIRE 
DISTRIBUTION LINES OF HEAVY CONSTRUCTION 


Double-ring bus line of the Bethlehem Steel Company at Spar- 
rows Point, Md. On the left is shown a view of one of the 
switching towers and at the right one of the main-line towers. 
This 6,600-volt line has been designed for two three-phase circuits 








phase. 


ONTINUITY of service is fully as dependent 

on the distribution system of the industry as it 

may be on the central station or the industrial 

plant supplying that service. If the weak link 
in the system is in the distribution of the power to the 
various sections of the plant, then greater thought 
should be given as to how this may be corrected. In the 
new plant design features may be incorporated that will 
adequately take care of the sectionalizing of troubles and 
prevent sections of the plant from being shut down by 
short-circuit conditions in the distribution system which 
should have been isolated automatically and without 
throwing any section of the plant out of operation. By 
rearranging switches and changing types of relay, to- 
gether with a check of the selective action, it is often 
possible to improve the old system and eliminate pos- 
sible interruptions of service. 

At the plant of the Bethlehem Steel Company the 
original plans were laid out in such a way that only the 
most unusual and unforeseen conditions could throw 
any section of the plant out of service because of motor 
troubles, or anything else, producing short-circuit con- 
ditions on the distribution system. 

The distributing system consists of a 6,600-volt, 
three-phase, double-ring bus, on which are installed 
four switching towers, with taps off to the principal 
substations. These substations are at the 40-in. bloom- 
ing mill, the 60-in. universal plate mill, the rail mill and 
the coke oven. Other stations at the tin mills, sheet 
mills, sintering plant, shipyards, gas-pumping plant and 
central pumping station are fed from one of the prin- 
cipal substations. A portable substation, consisting of 
a 400-kw. rotary converter with necessary transformers 
and switching equipment mounted in a standard rail- 
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made up of two 1,000,000 cire.mil cables in parallel for 
Present requirements call for only one cable per phase. 
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way box car, is used anywhere around the plant where 
occasion requires. ; 

As shown in Fig. 1, the loops originate and end at the 
gas-engine power stations, and energy from Baltimore 
is fed into the loops at No. 1 substation. All principal 
switching on the loops is designed with an ultimate 
capacity of 35,000 kva., and the line construction is 
about as heavy as is possible to install using present 
practice. 

Steel towers, 85 ft. (25.9 m.) in height each, weigh- 
ing 17,000 lb. (7,700 kg.) and supporting five cross- 
arms and a working platform, carry the line around 
the plant. The lines consist of 1,000,000-cire.mil 
double-braid weatherproof wire, carried on_ special 
cable-top 33,000-volt insulators. At various strain 
points on the line special double-barreled strain insu- 
lators and clamps are used. The switching towers are 
the same height as the line towers and carry all the 
switching in a two-compartment, two-floor house at the 
top of the tower. The two compartments are provided 
so that the switching on one loop is entirely independent 
of that on the other loop. The substations connected to 
the ring bus are tied together by a three-phase, 550- 
volt and a 250-volt direct-current tie line. There are a 
complete system of relays and automatic switches for 
the full protection of all the lines and an independent 
telephone system connecting each substation with the 
load dispatcher. Weatherproof wire is used in all cases 
to protect from the corrosive action of the plant gases. 

By reference to Fig. 1 it will be seen that each switch- 
ing tower is protected by two oil switches, one on either 
side of the tap-off point, these switches being operated 
by relays of a directional type. The route around the 
ring in a counter-clockwise direction is known as 
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route No. 2, and that along the loop in a clockwise direc- 
tion is known as route No. 1. If the fault occur be- 
tween the power house and the 40-in. blooming mill, 
the switches should function to cut off this section of 
the line according to the tabulation in Case I, which 
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FIG. 1—SIMPLIFIED DIAGRAM OF DOUBLE-RING BUS SYSTEM, 
USING DIRECTIONAL RELAYS 


The arrows in each case show the direction of power required 
to trip the relay. At each switch is given the time of operation 
required for the particular setting, which in this case is a I'ttle 
greater than full-load current for the line. Relays for the sub- 
station switches are instantaneous, reverse power relays. 


gives the switches through which the current passes to 
reach the station at fault, an X mark indicating the 
switches which open. 








TIME FUNCTION OF SWITCHES TO FAULT WHERE FAULT 
IS IN FIRST SECTION OF THE LINE 


CASE I 





Route No. 2, Seconds 


Route No. 1, Seconds 
1.8 ; X 1.8. Opens 
’ 2 (opposite direction) 
.4 
; : (opposite direction) 
1.0 (opposite direction) 
0.6 
1.4 (opposite direction) 
X0.2 Opens 


It will be noted by reference to this table that should 
a fault be located in this section the power-house bus 
switch will open in 1.8 seconds, clearing the bus in the 
route No. 2 direction. By following around route No. 1 
it will be seen that the first switch does not trip since 
its relay is operated only by power in an opposite direc- 
tion. The next relay is set for one and four-tenths 
seconds; the one following that is set for the opposite 
direction, the next one for one second, the next for the 
opposite direction, and the next for six seconds. The 
relay following this is set for the opposite direction, 
and the next one for two seconds. The relay set for 
two seconds naturally goes out first on route No. 1, 
clearing the fault from that side. 

Assuming that the next fault is between the 40-in. 
blooming mill and the 110-in. and 60-in. plate mills, 
Case II shows the selective operation of the relays: 





— 





TIME FUNCTION OF SWITCHES TO FAULT WHERE FAULT 


CASE II 

IS IN SECOND SECTION OF LINE 

— No. 1, Seconds pate No. 2, Seconds 

0. 2 (opposite direction) 0.2 (opposite direction) 

4 

0 ; (opposite direction) X1.4. Opens 

¥ 

1.0 (opposite direction) 

X0.6. Opens 





Each tap to a substation or mill from the switching 
station is protected by instantaneous reverse power 
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relays, and to check a fault in the switching station the 
following conditions may be followed out as shown in 
Case III: 


CASE III—TIME FUNCTION OF SWITCHES TO FAULT (FAULT AT 
FIRST SWITCHING STATION) 


Route No. 1, Seconds Route No. 2, Seconds 


1.8 ns 
0.2 (opposite direction) 0.2 (opposite direction) 
1.4 
0.6 (opposite direction) 
1.0 
1.0 (opposite direction) 
X0.6. Opens - j 
1.4 (opposite direction) 





By choosing any possible location for a fault it will 
be found that the selective operation of the switches on 
either route works in general as illustrated. As each 
ring is entirely independent except for the connection 
at the substation buses, and protection here is instan- 
taneous, there is hardly any possible condition that can 
throw a substation out of service. 


TIME SETTING FOR PROTECTIVE OPERATION OF RELAYS 


As a sectionalizing system is dependent on the opera- 
tion of relays, the time interval of setting is most im- 
portant. In the first place, the relays must be set for 
the greatest protective operation of the system, and in 
the second place, their operation must be accurate so 
that the proper relay wil] function. 

The maximum relay operating current was deter- 
mined in this case from the short-circuit conditions, 
which were calculated to be 10,950 amp. per phase, or 
for the relays 45.7 amp. per phase. The current setting 
of the relays, however, was determined by the normal 
load current, and the setting decided on was that which 
would: trip the breakers at a line current of 1,920 amp. 
While this was a very heavy load for the line, it was 
not thought advisable to set the relays for a lighter 
load, as conditions might arise which would make it 
necessary to carry all the load possible for a short time. 
After setting the current screws at this value of cur- 
rent (8 amp.) all the relays were set for the proper 
time of tripping with a load of 50 amp., based on the 
45.7 amp. short-circuit current, and the time interval 
was tested for several of the switches when this trip- 
ping current was applied, since the interval must not 
be less than this time lag of the switch, otherwise selec- 
tive action could not be obtained. This test was made 
by connecting the oil switch to close a 25-cycle circuit 
of 100 volts on a cycle counter through two blades of a 
three-pole knife switch. As shown in Fig. 2, the third 
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FIGS. 2 AND 3—CONNECTIONS FOR STARTING CYCLE COUNTER 
AT THE SAME TIME TRIPPING CURRENT IS THROWN ON RELAY 
vy 2 is a simplified scheme for checking individual relays, and 

°° 1S 


Fig. the set-up used in throwing the current on the particular 
section of the line to be tested, together with the relay which 
is supposed to trip. 

blade of this switch was connected so as to throw 125- 
volt direct current tripping current on the coil of the 
breaker. By closing the knife switch the cycle counter 
and the tripping action were begun simultaneously, and 
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the opening of the oil switch stopped the cycle counter, 
showing the number of cycles required for the tripping 


action to take place. An average of numerous trials 
show this time interval of the breakers to be 2.4 cycles. 
To allow an ample safety factor and to take into account 
the time required to rupture a heavy arc in a switch 
tank, the interval between successive switch operations 
for proper selective action was taken as 10 cycles. 
After determining the number of stations connected 
to the ring bus, the time setting of the relays can be 
figured out very easily, knowing the interval of setting 
determined above. Diagram No. 1 shows the simplified 







































ELECTRICAL WORLD 











VoL. 76, No. 4 


the transmission lines, except that the relays were con- 
nected directly to the line instead of having current 
and potential transformers. Contactors were connected 
so that each contactor represented one pole of a circuit 
breaker and were held in by 125-volt direct current 
with a lamp in series with the coil. When the relay 
tripping circuit closed it short-circuited the coil of the 
corresponding contactor and allowed it to drop open, 
thus clearing the line exactly as the oil circuit breaker 
would do in actual operation. An overload of 50 amp. 
was put upon the relays at each section of both loops 
and all phases in turn to insure that the proper relays 
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FIG. 4—MINIATURE LAYOUT USED TO DETERMINE THE ACCURACY OF RELAY OPERATION 


In making the layout it is necessary to reproduce the condi- 
tions shown in the simplified diagram of Fig. 1. Single-pole 
contactors replace the oil switches, and when the corresponding 
relay trips it short-circuits the holding coil of the contactor, 
allowing the contactor to drop out. In this manner the section 
of the line is cleared in the same way as it would be with the 
oil switch. At each substation the two buses are tied together 
by the substation bus, and this condition is shown by the cross- 
tie lines from loop A to loop B in the diagram. The instan- 
taneous relays used on the substation circuits and the switches 


connections for this system, consisting of power house 
and four switching stations, with the sequence of opera- 
tion as shown in the table. 

Short-circuit conditions often set up surges that in- 
fluence relays at a considerable distance from the source 
of trouble, causing switches to trip which according to 
the layout should have been entirely protected from 
interruption. To determine the accuracy with which 
these relays functioned an experimental layout was con- 
structed which would approximate very closely the con- 
ditions to be found on the distribution system, as shown 
in Fig. 4. A three-phase, 110-volt circuit was connected 
through the relays and through contactors exactly as in 


themselves are not shown in this set-up as it was not considered 
necessary to make any test in this connection. By short-circuit- 
ing different sections of the line and at the same time noting 
the length of time for the circuit to be opened by using the 
cycle checking counter, an accurate check may be had on the 
relay operation of the entire system. Up to the present time 
only about two-thirds of the transmission system has been com- 
pleted, but as soon as the remaining section is finished actual 
power tests will be made to check the accuracy of the selective 
operation. 


would operate first in each case. Power was fed to this 
circuit from both ends of the loop and from the center, 
representing the power from the generating plant and 
No. 1 substation respectively, to reproduce as nearly as 
possible actual operating conditions. By this system it 
was found the proper relay would operate as desired. 

In order to minimize the amount of energy which 
could flow to a short circuit occurring in any section of 
one of the ring buses when both are tied together at each 
substation bus connected to switch towers, reverse-cur- 
rent relays are also provided on each circuit breaker 
feeding each substation, and these are set to open break- 
ers almost instantaneously at a low current. 





Systematic Inspection and Maintenance 


Prevention of Production Delays by Careful Attention 
to Inspection of Electrical Apparatus Found Advan- 
tageous by the Bethlehem Shipbuilding Corporation 


IEWED from the standpoint of economic 
importance, uninterrupted production 
places a heavy responsibility upon the 
electrical inspection and maintenance 
organization of the industry. The problems of. the 
shipyard in this regard are not peculiar or distinct 
from those of other industries, and the methods devel- 
oped at the Fore River yards of the Bethlehem Ship- 
building Corporation 
are indicative of the 
attention now being 
paid to continuity of 
service by prevention, 
rather than cure, of 
electrical troubles. 
Routine _ electrical 
construction, inspec- 
tion and maintenance 
in the yard require a 
present staff of about 
248 men; including 
crane operators. This 
total includes electri- 
cal-department forces 
engaged in ship in- 
stallation work. The 
major portion of the 
inspection and main- 
tenance of the electri- 
cal equipment in the 
yard proper, excluding 
vessels, is handled by 
about fifty men. At 
the head of the de- 
partment is a foreman 
reporting to the as- 
sistant superintendent 
of the works, and 
under the former the 
force is subdivided 
into groups in charge 
of quartermen respon- 





INSPECTION OF MOTORS IN SHIPYARD WORKS PLAYS AN IMPORTANT PART 
IN REDUCING LOSS OF TIME 


own preference in regard to sequence of examinations, 
except that weekly oiling of motors and monthly check- 
ing of armature or rotor clearances are required, with 
cleaning intervals depending on class of service and 
running usually in very active departments upon a 
weekly or shorter basis. 

The flexibility of the organization and the individual 
latitude allowed in detailed work do not, however, per- 
mit the overlooking of 
important routine. 
_— The crane service is 
AAI UPea| «the most important 

Ya Mae, motor work in the 

eens yard, and for this 
7 reason crane operators 
are required to make 
a daily written report 
on crane conditions 
and are included in the 
inspection force. 
These reports, 4 in. x 
5 in. (10 cm. x 12.5 
em.) in size, cover the 
mechanical and elec- 
trical status of the 
major parts of each 
crane, also giving the 
production hours lost 
in case of interrup- 
tion and notes on 
repairs _ effected. 
They are filed daily at 
the office of the elec- 
trical department. One 
report per crane is 
prepared per shift. 

From the daily re- 
ports of crane oper- 
ators a T7-in. x 9-in. 
(17.5-em. x 22.5-cm.) 
weekly report of 
breakdowns on cranes 


This particular view shows the craneway over merchant vessel under con- 


sible for plant, mer- struction at the Fore River works of the Bethlehem Shipbuilding Corporation. 18 prepared by the 


chant-boat and _ sub- 

marine electrical work. Other groups are in charge 
of so-called leading men who supervise the electrical 
inspection done by crane operators, of which eighty-two 
are employed, temporary lighting gangs and miscellane- 
ous service. 

Emphasis is laid at every point in the organization 
upon the prevention of trouble and upon the quickest 
possible restoration of service in case of equipment 
failure. The inspection and maintenance work is com- 
bined to this end. The inspectors are all electricians, 
and to each man considerable latitude in his work is 
allowed, though he is held strictly accountable for the 
performance of equipment in his assigned area. The 
more important apparatus receives frequent examina- 
tions, and regular records of inspection are a vital 
feature of the departmental service. No instruction 
books are used, and individual inspectors follow their 


clerical staff of the 
departmental office, showing the crane number, date and 
period of outage, cause of breakdown and the repair 
man concerned in service restoration. It is not con- 
sidered necessary to compile periodical summaries of 
the weekly reports. The regular inspection includes 
examination of commutators, brushes, observation of 
bearing conditions, vibration, heating, control and gear- 
ing condition. 

A graphic chart of motor inspection is prepared for 
each department and kept on file in the electrical depart- 
ment office. This provides space for checking the con- 
dition of every motor on every day of the month, and 
shows at a glance the regularity of cleaning, oiling. 
the air-gap clearance, periods of idleness on account of 
repairs or lack of work for a particular tool and the 
date on which bearings were washed. On the original 
record colored symbols are used to report these condi- 
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tions, those requiring prompt attention being indicated 
in red. A typical record for the joiner shop during 
June, 1920, covers forty-four motors and shows that 
each motor was oiled six times and cleaned six times, 
with one air-gap examination. Six motors had their 
bearings washed: out with kerosene. Any irregularity 
in inspection routine is immediately noted, and the 
work of field inspectors is frequently checked. 





ELECTRICAL WORLD 


VoL. 76, No. 4 


From time sheets turned into the office daily a weekly 
report of the maintenance work performed by electrical 
department employees is prepared and a copy sent to 
the department in which the work is done. This gives 
each department head, including the foreman of electrical 
inspection and maintenance, a continuous record of the 
cost of repairs on his equipment, and it affords a basis 
for budget estimates in connection with appropriations 
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MOTOR INSPECTION AND MAINTENANCE RECORDS USED AT THE FORE RIVER SHIPYARD 


There are 1,500 motors totaling 8,000 hp. and motor records are 
entered on cards shown in Figs. 1 and 4. The master motor card 
gives details of a type and saves duplicate entries on the indi- 
vidual card. Fig. 3 shows the graphic record of motor inspections 


and Fig. 5 a graphic record of productive hours lost. Crane 
operators report daily on form shown in Fig. 6 and the reports 
are summarized on form shown in Fig. 8. Apparatus out of order 
is tagged with tag shown in Fig. 7. 


JULY 24, 1920 


for future repair service. It is not considered necessary 
to prepare periodical summaries of these records, 
although they are available, as are the crane break- 


down reports previously mentioned, in case executive © 


analysis of equipment performance are demanded. 

Whenever a motor-driven machine is taken out of ser- 
vice a 64-in. x 34-in. (15.6-cm. x 7.8-cm.) red tag is 
attached to it by the electrical inspector, who tears off 
a red check strip and turns it over to the electrical de- 
partment foreman pending completion of repairs. Each 
tag is provided with wire to facilitate its rapid attach- 
ment to the machine. The dates of suspension and of 
restoration are indicated, so that the hours and minutes’ 
duration of service outage may be computed. The tag 
also shows who is responsible for removing the machine 
from service and other notes as required. When the 
machine is restored to service the foreman of the elec- 
trical department is notified and the section of the tag 
in his custody is filed. 

The great number of motors and other electrical 
equipment used at Fore River necessitates a complete 
record of each unit, so that repairs can be made in the 
minimum time. A new card system just going into 
effect consists of two types of cards, one known as an 
“individual motor record” and the other as a “master 
motor record.” The “individual motor record” lists 
each motor by name-plate data, starter data, compary 
number, manufacturer’s name, rating and serial number. 
This card is designed merely to provide a proper record 
of each unit of motive power, regardless of how many 
times such a motor may be duplicated in the plant. The 
card is given a file number corresponding to the file 
number on the “master motor record” card and in this 
way the data on the latter may be quickly found and 
applied. 

The “master motor card” gives the essential data for 
repairs on each type, size and design of motor, using 
one card for each change in specifications. All the 
necessary data for rewinding a 5-hp., 220-volt direct- 
current motor of a given make and speed, for instance, 
are recorded on a “master motor record” card, with 
particulars as to pulley, bearing, brush, armature, coil 
and commutator design sufficient to enable new parts 
to be ordered without delay or else manufactured in the 
electrical shop of the yard. This scheme saves a vast 
amount of labor, avoiding the necessity of recording 
over and over again the essential information for dupli- 
cated units on the backs of individual motor cards such 
as are ordinarily maintained in industrial plants. The 
record cards are 5 in. x 8 in. (12.5 cm. x 20 cm.) in size 
and thus offer much more space for data than the 3-in. 
x 5-in. (7.5-em. x 12.5-cm.) ecards so often found in 
factories. 

Recently a graphic chart showing the productive hours 
lost as a result of breakdowns of equipment has been 
put in use at Fore River, one being prepared weekly for 
each department. The result of the inspection and main- 
tenance work thus appear at a glance, expressed in the 
most significant units on a weekly basis. In a typical 
departmental chart covering the period from Feb. 7 to 
June 19 it appears that the time per week lost by me- 
chanical troubles on cranes varied from zero to twenty- 
five hours, there being six weeks in which no service 
outage occurred from this cause. In only five weeks of 
this period were the total productive hours lost in ex- 
cess of sixty minutes for any one week. Electricai 
troubles on cranes in this department caused a maximum 
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loss of seventeen hours, and in nine weeks no productive 
hours were lost from electrical causes. The plotting 
of these outages enables the recurrence of any particular 
class of trouble to be “spotted” quickly, and the absence 
of rectangular areas indicating the hours lost contrib- 
utes toward a “clean sheet.” 

In general, electrical repair work is performed on an 
“hourly bonus contract” system, which has reduced the 
cost of some jobs 50 per cent in comparison with a flat 
day rate. Such work as slotting commutators, rewind- 
ing armatures, making armature coils, stripping arma- 
tures, rewinding portable drilling and reaming ma- 
chines, mechanical jobs in the electrical shop, making 
portable extension lights and stringers and rewinding 
alternating-current stators is scheduled in this way. 
From thorough studies of the time required to perform 
given jobs a base curve showing the hours allowed, 
either in toto or per unit, is prepared, so that the allowed 
time can be checked readily. 

Including portable apparatus, about 1,500 electric mo- 
tors are in service at Fore River. Of these, 792 are 
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82Crane Operators 


MOTORS FOR CRANE SERVICE ARE A VERY IMPORTANT 
APPLICATION IN THE SHIPBUILDING INDUSTRY 
In the Fore River yard there are fifty-six cranes, ranging in 


capacity from 5 tons to 75 tons. Power service for these cranes 
is 220-volt direct current. 


motors driving equipment of the heavier type. The total 
connected power load of the yard is about 8,000 hp. 
The motors range in size from fan motors up to 787-hp. 
air-compressor equipment, and the variety of service 
covers the operation of cranes, machine tools, trucks, 
elevators, drills, reamers, office devices, hoists, engrav- 
ing and blueprinting machines, and electric riveting and 
welding apparatus, signaling systems, storage battery. 
testing and radio work. There are at present only a few 
alternating-current motors in the plant, most of the 
energy being transformed into direct current in a sub- 
station connected with outside sources of supply. The 
standard power service is at 220 volts. Fifty-six electric 
cranes are in use, ranging in capacity from 5 tons to 75 
tons and in span from 50 ft. to 120 ft. (15 m. to 36.5 m.). 
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Electrical Development and Industrial Progress Have 


Become Almost 


A—Electrical precipitation 


is saving thousands of dollars 
for smelting and refining 


companies. Twelve sets for this 


purpose are shown installed at the Murray plant of the 
Smelting & Refining Company. 

3—Electric sherardizing furnaces are well established 
even though not familiar to many engineers. The furnace 


illustrated has its transformer conveniently situated. 
C—Application of electric welding to ship building, chain 
making, structural steel repair and assembly has effected 
many economies. Oil circuit breaker tanks are being Welded 
by operator shown in the inset. 
D—Combined electric-air channeler used by Vermont 
Marble Company indicates just one entry of electricity into 
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a field that was formerly considered exclusively pneumatic. 

E—Rubber plants are firm advocates of first-class elec- 
trical equipment. A three-roll calendar driven by an auto- 
matic calendar motor is shown. 

F—Cement-mill service is a severe duty for any ma- 
chinery, but motors are measuring up to every phase of it. 
A 250-hp. 2,200-volt motor driving a vertical mill in the 
Siegfried (Pa.) plant of the Lawrence Portland Cement 
Company is illustrated. 

G—Lumber mills are being electrified from head saws to 
shingle-mills with great’ satisfaction. The shingle-mills 
shown are driven by one 20-hp. and one 3-hp. squirrel-cage 
motor. 








Burning Sawmill Refuse’ 


Comparison of Wood Refuse Fuel with Fuel Oil—How to Determine When Price for One Is 
More Economical Than the Other—Tests of Fuel Using 
Various Methods of Firing 


By DARRAH CORBET 
Engineer C. C. Moore & Company, San Francisco 


HERE has not been a very extensive use of 

sawmill refuse fuel in power plants up to the 

present time owing to the fuel being so bulky 

and inconvenient for handling in large quanti- 

ties and also because other fuels have been available at 

prices which make them more attractive. On account of 

the recent very rapid increase in the costs of coal and 

oil fuel there has been a strong tendency, particularly 

on the Pacific Coast, toward the use of sawmill refuse 
fuel. 

Certainly one of the reasons why mill refuse fuel has 
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not been more extensively used is the difficulty of trans- 
porting and storing it. The fuel is very bulky and on 
account of its characteristics is rather difficult to 
handle. 

The methods which are in use at the present time to 
transport the fuel consist in the main of barges, rail- 
way cars with special bodies, and trucks. The difficulty 
is almost always in loading enough fuel into the trans- 
porting vehicle in order that it be given an economical 
load. 

In the sawmills this class of material has in a great 
majority of cases been handled over chain conveyers. 


(Ore.) Section, A. I. r : inci i 
a These are of various types, but the principle is to scrape 


E. E., this 








RESULTS OF TEN TESTS CONDUCTED IN PLANT OF PORTLAND RAILWAY, LIGHT & POWER COMPANY TO DETERMINE EFFECT OF 
DIFFERENT FIRING CONDITIONS 








Test No.1 TestNo.2 TestNo.5 TestNo.6 TestNo.7 TestNo.8 TestNo.9 Test No. 10 Test No. 12 Test No. 13 
Boiler on test No. 3 No. 3 No. 3 No. 3 No. 3 No. 3 No. 3 No. 6 No.7 
Kind of boiler aati ‘ B. & W. B. & W. B. & W. B. & W. B. & W. B. & W. B.& W B.& W. B. & W. B. & W. 
Kind of furnace rossccoce Mxtended Extended Extended Riley Extended Extended Extended Extended Extended Extended 
Dutch oven Dutchoven Dutch oven stoker Dutch oven Dutch oven Dutch oven Dutch oven Dutch oven Dutch oven 
Grate surface, sq.ft... . 121.8 81.6 105.8 114.5 130.8 130.8 87.2 8702 100 87.2 
Water heating surface, sq.ft ee 4,399 4,399 4,399 4,440 4,399 4,399 4,399 4,399 4,399 4,399 
Ratio of water-heating surface to grate 
surface ; ; 36.1 to 1 53.9 to | 41.6 to I 38.8 to | 33.6 to | 33.6to 1 50.5tol 50.5 to | 44tol 50.5to I 
Ratio of total heating surface to grate 
surface. . a ER SP Oe op . 36.1tol 53.9 to 1 41.6 to | 46.2 to I 33.6 to 1 33.6 to | 50.5 to 1 50.5 to | 44tol 50.5 to 1 
Volume of combustion space between 
grate and heating surface, su. ft.... 1,150 1,150 1,150 916 1,150 1,150 1,150 1,150 1,200 1,150 
Distance from center of grate to nearest 
heating surface, ft.... = Kasson 7. 10 9.5 8.0 9.5 95 10 10 10.5 1 
Steam pressure by gage, lb ose cscs 171 160 162 187 160 174.5 170 173 176 179 
Temperature of steam, deg........ 372 361 368 572 369 376 373 378 375 
Temperature of feed water entering 
boiler (economizer not working dur- 
ing tests),deg..... ; 84.4 77.5 86.5 74.3 65.8 68 84.9 84.9 72.5 84.70 
Temperature of escaping gases leaving 
Re reas, ea 610 600 560 670 520 570 520 460 609 
Force of draft in inches of water: 
Draft in main flue near boiler, in.... 0.444 0.27 0.43 0.71 0.48 0.48 0.50 0.40 0.36 0.51 
Draft in first pass, in. . : 0.259 0.14 0.29 0.37 0.36 0.31 0.32 0.21 0.19 0.21 
Draft in ash pit, right, in. . 0.013 0.016 Gee) | ge cns 0.005 0.022 0.01 0.007 0.00 0.014 
Draft in ash pit, left, in. ... ea 0.0095 0.0065 0.004 awh 0.004 0.024 0.007 0.018 0.005 0.010 
Draft in bridge wall airduct,in.... ...... 3s. u ‘ 0.25 , . 
Percentage of moisture in fuel as fired 50.1 49.8 41.6 35.2 35.7 44.06 46.6 34.6 47 56.8 
Percentage of ash and refuse based on 
ME coe cess secbee es iat 0.41 0.57 0.53 5.16 0.44 0.35 0.49 0.47 0.68 0.69 
Total equivalent evaporation from and 
at 212 deg., lb ce ht AG Ss tie 174,356 111,476 134,712 164,068 109,844 167,343 154,700 202,790 107,670 148,350 
Dry fuel petsq.ft. of grate surface per 
hour, lb.. ‘ ae ce 49.3 23.2 49 48 42.5 42.5 57.9 81.0 37.6 58.8 
Equivalent evaporation per hour from 
and at 212 deg. per sq. ft. of water 
heating surface, lb... obs 39.6 3.2 38.3 6. 16 4.16 3. 43 5.02 6.14 4.1 4.82 
Percentage of rated capacity developed 114 91.8 110 178 121 158 146 178 118 140 
Water fed per pound of fuel as fired, lb 1.58 3.2 1.64 2.56 1.79 2.02 2.0 2.12 2.07 1.9 
Equivalent evaporation from and at 
212 deg. per pound of fuel as fired, Ib. 1.81 2.5 1.9 3.29 2.12 2.40 2.34 2.5 2.43 2.2 
Calorific value of 1 lb. of dry fuel by 
calorimeter, B.t.u.............+.-.- 9,170 8,375 8,740 8,7C0 8,620 8,750 9,220 8,450 9,140 8,710 
Available calorific value of 1 Ib. of 
fuel as fired (calculated), B.t.u 3,920 3,734 4,561 5,178 5,069 4,315 4,315 5,076 4,231 4,310 
Efficiency of boiler, furnace and 
grate, per cent... 38.4 54.6 35.8 60.1 37.0 47.7 46.1 44.0 48.5 46.1 
Kind of firing.......... Double Hand Single Riley Single Four Two Two Two Two 
chute fired chute stoke1 Cu ‘te chutes chutes chutes chutes chutes 
Arrangement of furnace Normal Short Normal Three Bridge Same Short Same Low Grates 
grates, overfeed curtain as No. 9 grates as No. 9 grates, raised, 
low chutes walls same as No. 7 high high 
bridge bridge bridge 








Test No. 1 was made with the boiler and furnace as found. holes were used to feed the furnace rather than one. Before this 


Test No. 2 was made with the same boiler and furnace as test 
No. 1, but here hand firing was resorted to in an endeavor to 
show that by so doing better results could be secured from an 
economical standpoint than by firing through fuel holes, as was 
done in the first test. In test No. 5 the same general furnace 
arrangement was used as in the two previous tests, but a single 
fuel hole was used instead of two in parallel. Test No. 6 was 
made on a Babcock & Wilcox cross-drum boiler with a Riley 
stoker. Three feed chutes fed supplementary fuel through the 
front of the furnace. Before test No. 7 the bridge wall con- 
struction was changed and a curtain wall or hanging arch was 
provided almost directly above the bridge wall. There was a 
marked decrease in the amount of cinders discharged from the 
boiler during the test. Test No. 8 was run with the general 
construction of furnace as in test No. 7 except that four fuel 


test the grate area was reduced from that in previous test by 
taking out some of the grates at the back of the furnace. Dur- 
ing this test only two of the front firing holes were used. In 
test No. 10 especially dry fuel was used. The general furnace 
arrangement was as in previous test. Test No. 12 was made on 
boiler No. 6 at Station “L” of the Portland Railway, Light & 
Power Company plant. The grates were 8 ft. long, the front por- 
tion of the grates being about 6 ft. 5 in. below the crown of the 
arch and in the rear about 7 ft. 10 in. The grates were there- 
fore considerably lower, approximately 1 ft. 14 in., than the 
grates in boiler No. 3. In test No. 13 boiler No. 7 at Station “L” 
was used. Grates were 7 ft. 2 in. long by 12 ft. 2 in. wide. Two 
fuel holes covered the width of the grates. Secondary air for 
combustion was admitted through grates placed at the top of 
the hollow bridge wall. 
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the fuel along a smooth trough from one point to 
another. Another common means of moving it is by 
blowing the lighter fuels, such as planing-mill shavings, 
etc., with a strong blast of air from one point to another, 
depositing it in bins or other conveyors. 

There are limitations to the use of belt conveyers, 
narrow belts being unsatisfactory because so much of 
the fuel is lost over the side. Then, again, it is not 
very satisfactory to unload the belt at more than one 
point unless a tripper is used, and this is so expensive 
a piece of apparatus that its use is not warranted in 
small plants. There is a question as to whether belt 
conveyors should be troughed or flat, although there 
seems to be no serious objection to the troughed belt. 


STORING REFUSE FUEL 


In sawmill plants it has been the custom to store the 
fuel in fuel houses, at which point all of the various 
kinds of refuse that come from the mill are collected, 
excepting of course the larger sticks and pieces, which 
are usually burned up in a refuse burner. Such storing 
of the fuel is quite satisfactory where large quantities 
do not have to be handled, but experience has indicated 
that a great deal of difficulty is experienced in removing 
this fuel from large fuel-storage bins. In such con- 
tainers when the fuel is allowed to stand for a time it 
settles down into a very compact mass, and some 
mechanical means should always be used for loosening 
the fuel up on the surface and gradually working it 
down from the top. 

On account of the difficulty of storing the fuel in 
houses large quantities have recently been stored in the 
open and later reclaimed for fuel use. The two largest 
storages at present are the one at Station “L” of the 
Portland Railway, Light & Power Company and the one 
at the plant of the Northwestern Electric Company, 
both at Portland, Ore. It is not very expensive to store 
fuel in this manner if ground space is not too valuable. 
The fuel is moved with specially made rakes, and in a 
well-designed installation little labor is necessary. 

There has been a great deal of discussion as to the 
possible fire hazard in storing large quantities of this 
fuel either in fuel houses or out in the open. No record 
has been found of any fire due to spontaneous combus- 
tion and but few fires have occurred which have 
destroyed fuel houses. When piled up in a large 
mass this fuel is very hard to burn and can be burned 
from the surface only, so that severe conflagrations are 
not at all likely. 

There is unquestionably some depreciation in the fuel 
value of mill refuse when stored, particularly in the 
open, for a material length of time. Under ordinary 
circumstances this amounts to little. At least one 
sample of fuel which had been stored eight months in 
the open was analyzed by the Portland Railway, Light & 
Power Company, and the analysis seemed to indicate 
that there was a large increase in the moisture content 
of the fuel, some slight increase in the amount of ash 
and a little falling off in the B.t.u. per pound dry fuel. 

This fuel in general gives a very even heat for absorp- 
tion by the boiler, and any well-designed boiler should 
be satisfactory. As the ash and cinder from the fuel 
is very light it is readily carried over into the boiler 
heating surface, and the design of the boiler should be 
such as to eliminate as far as possible horizontal baffles 
or other horizontal surfaces where the cinder might 
collect, cutting off the heating surface of the boiler and 
possibly causing trouble if allowed to remain and get 
moist. 
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Although it is quite probable that as good or possibly 
better efficiencies could be obtained with hand firing, 
the great majority of installations feed the fuel to the 
furnace in a more or less continuous stream, the fuel 
being delivered through a hole in the top of the furnace 
to pile up in a cone on the grates. This method of firing 
is much the most simple and economical from a labor 
standpoint, one man being able to take care of several 
thousand horsepower of boilers in a properly designed 
plant. 

In order to expose the greatest possible amount of 
surface of the cone for burning and yet to prevent 
excessive infiltration of air through the grates each fuel 
pile should cover practically a square section of grate. 
Experience has indicated also that this is essential for 
the best operating conditions. If additional grade sur- 
face is desired in front of a boiler, then the furnace can 
be so designed that there will be two fuel piles for each 
furnace, piles being arranged in tandem, the grates 
then being virtually twice as long as they are wide. 

A furnace approximately 6 ft. (1.8 m.) wide appears 
to be ideal, but in many installations it is impossible to 
secure ideal conditions, and therefore furnaces have to 
be designed, many of them operating in an entirely 
satisfactory way, which vary from the width specified 
above. It is very probable that a reduction in the width 
of the furnace is more serious than an increase and 
many satisfactory installations have been made where 
furnaces are 12 ft. (3.6 m.) wide, but in such cases the 
grates are covered by at least two fuel holes across the 
width of the furnace. 

Experience has indicated that with any type of fuel 
furnace temperatures can be varied by changing the 
area through the throat of the furnace. Any tendency 
to bottle up the furnace results in a material increase 
in furnace temperatures. High temperatures are 
desirable for burning ordinary sawmill refuse, and this 
bottling effect can be and is obtained most advanta- 
geously by running the bridge wall up to such a point as 
will give desired temperature without interfering 
materially with the draft. The furnace should be sur- 
rounded on top and sides with incandescent firebrick. 
The reflected heat aids in the combustion of the fuel and 
the distillation of the moisture present. 

The area through the throat of the furnace should be 
from 6 sq.in. to 14 sq.in. (39 sq.cm. to 90 sq.cm.) per 
rated boiler horsepower, depending upon fuel conditions, 
design of furnace, the rating which is to be expected and 
the available draft. As the combustion is mostly on the 
surface of the cones of fuel the air should be available 
at these points. It is as undesirable to have excess air 
with this class of fuel as with any other. 


HIGH FURNACE TEMPERATURE NEEDED FOR 
DISTILLING OFF VOLATILES 


The analyses of this class of fuel that have been made 
indicate that they contain a very large percentage of 
volatile. It can readily be understood that this will be 
quickly distilled off in a hot furnace, and in addition 
much of the finer fuel is quickly carried out of the 
furnace by the force of the draft. These conditions 
make it highly desirable that the installation be provided 
with a combustion space back of the furnace and before 
the heating surface of the boiler is reached, in order that 
this unconsumed fuel can have an opportunity to burn 
before it reaches the heating surface of the boiler. In 
this combustion space there should be tuyéres and a 
door or damper to control the admission of air to them. 
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Experiments have indicated that the most satisfactory 
place for admitting air is either on the top of the 
bridge wall or on the back face of it. On the top of the 
bridge wall the air can be admitted through grate bars 
and on the back face of the bridge wall through open- 
ings made by leaving out single bricks. The difficulty 
with the opening on the top of the bridge wall is that it 
may become clogged with soot or ash. Under any 
circumstance, for the most efficient conditions, the arch 
of the furnace should extend beyond the point where the 
supplementary air is admitted. This arrangement brings 
the gases and the air most intimately in contact with 
each other. 

There are many different designs of grates for saw- 
mill refuse, but the simpler grates are much the best, 
either the straight bar or the herringbone. Smaller bars 
are preferable owing to the fact that in overheating they 
will not warp so far out of line as a longer bar and it 
is less expensive to replace them. The width of air 
opening in the grate is very important and depends 
upon the class of fuel to be handled. Where there is 
a large amount of fine sawdust the width of air space 
should be less. There is a certain amount of fuel that 
falls through the grates, and this should be prevented 
as far as possible. Experience has seemed to indicate 
that the width of the air space should not be more than 
4 in. While no experimental data are available, it 
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would seem that sawmill refuse fuel burned on shaking 
grates should be satisfactory on account of the very 
large percentage of air space (35 per cent or more) 
which can be obtained with this type of grate and with 
an air opening not to exceed + in, (6.3 mm.). It would be 
particularly easy to keep such a grate clean. Ordinarily 
there is a certain amount of dirt fed into the furnace 
with sawmill refuse. This collects on the grate surface 
and has periodically to be removed. 

In the majority of plants the ash pit below the grates 
is comparatively shallow, and the fuel which sifts 
through the grates burns readily on account of the high 
temperature. Great difficulty is experienced in -making 
grate bars and bearers stand up under these severe 
conditions. Practically all installations are provided 
with some means for flooding the ash pit or quenching 
fire in the ash pit with a hose. Sluicing ashes out.or 
designing the installation to provide a deep ash pit 
would be a good method to use in overcoming. this 
difficulty. 

The fuel value of woods in general varies directly as 
the specific gravity. .As the calculated calorific value 
of resin is about two times that of wood, it is evident 
that the resin present has considerable influence on 
the heating value. 

There is also a variation in the mixture of woods 
making up the fuel. 
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PRICE WHICH CAN BE PAID FOR SAWMILL REFUSE TO EQUAL FUEL OIL AT ANY PRICE 


As an explanation of the use of the curve assume the follow- 
ing conditions and follow through a determination: Oil, $1 a 
barrel, 12 lb. evaporation per pound of oil; sawmill refuse fuel 
ontaining 45 per cent moisture, weighing 20 lb. per cubic foot, 
‘fficiency 60 per cent. The problem is to determine what can be 
paid for sawmill refuse fuel per unit to equal the fuel value of 
il at the price stated. 

Starting with the value of 12 lb. of evaporation per pound 
f oil, directly above this at the point of intersection with the 
ine indicating the pound of oil per barrel note that on the left 
the total evaporation per barrel of oil is 4,080 lb. Transferring 
his below the line as indicated by the semicircle, and carrying 


4,080 lb. evaporation across to the right, note that under the 
figure $1 per barrel the cost of 1,000 lb. of steam is about 243 
cents. 

Starting again with 45 per cent moisture in the sawmill 
fuel and going to the left to the point of intersection of 60 per 
cent efficiency, note that the evaporation per pound of wood is 
approximately 2.3 lb. water, or with 4,000 lb. per unit is equiva- 
lent to about 9,200 Ib. of water per unit of fuel. Carrying this 
to the right to the point of intersection with the line indicating 
cost of steam, 244 cents per 1,000 lb., note $2.25 as the equivalent 
cost of a unit of fuel. (A unit of sawmill refuse fuel is 200 cu ft. 
of hogged wood.) 
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Senator Walsh of Montana and the 
Water-Power Act 


To the Editor of the ELECTRICAL WoRLD: 

Sir: No mention has been made by the ELECTRICAL 
WorRLD of the able services performed by Senator 
Thomas J. Walsh of Montana in behalf of the recent 
water-power legislation, although credit has been given 
to most of the others instrumental in obtaining its 
passage. I think that this oversight, due to Senator 
Walsh’s own modesty, should be repaired. Personally 
I feel deeply grateful to the Senator, as well as to all 
who contributed toward this law, and think that in all 
fairness I should make his efforts in the public interest 
known, 

Senator Walsh has worked actively for a good power 
law ever since he went to Washington, as the records for 
the last six years will show. I have personally gone to 
him for help often, and several times when the bill was 
in danger. He always responded promptly and with 
splendid results. JOHN J. HARRIS. 
Big Horn Canyon Irrigation & Power Company, 

Hardin, Mont. 


Duration of Insulation Tests 


To the Editor of the ELECTRICAL WORLD: 

Sir: Many specifications call for high-potential tests 
to be applied for extended periods. Usually it is not 
possible to meet these specifications with standard mate- 
rial, and as a result it is necessary in each case to 
take exceptions to the specifications or to quote upon 
more expensive equipment. 

Undoubtedly the insulation tests are specified through 
lack of information regarding the real purpose of such 
tests, and for the assistance of engineers and users 
of electrical apparatus the following statement regard- 
ing the practice advocated by the American Institute 
of Electrical Engineers has been prepared. 

The practice advocated by the A. I. E. E. in regard 
to the duration of dielectric strength tests of insulation 
is expressed in the following sections of the 1918 Rules: 

485—Duration of Application of Test Voltage—The 
testing voltage for all classes of apparatus shall be supplied 
continuously for a period of sixty seconds. (See exception 
485-A.) 

485-A, Exception—For all standard devices produced in 
large quantities and with a standard test pressure of 2,500 
volts or less a test pressure applied for one second 20 per 
cent higher than the one-minute test pressure will be 
satisfactory. 

While the majority of users are satisfied with appa- 
ratus which meets the above tests, occasionally specifica- 
tions call for insulation tests of longer duration. 
Increasing the time of test above that specified in the 
A. I. E. E. rules is undesirable for the following 
reasons: 

Solid insulations will withstand about three times 
the voltage for one cycle that they will withstand con- 
tinuously. The principal reason for this is that solid 
insulation heats if subjected to a stress near its ulti- 
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mate strength and that the strength of all insulation 
decreases with increase in temperature. 

A manufacturer must therefore so design his appa- 
ratus that the insulation will not appreciably heat on 
application of test voltage for test period; otherwise 
he will have the apparatus failing in factory test. 

Therefore, when a specification calls for more than a 
one-minute test, three courses are open to the manu- 
facturer: 

1. He can consider it safe to take more chances than 
usual and make no change. 

2. He can increase the amount of insulation so that 
the heat at the end of the long-time test is no more 
than at the end of the usual one-minute test. 

3. He can in the case of oil-immersed apparatus use 
more oil space and less solid insulation, thereby putting 
a larger part of the stress on oil that does not heat up 
under stress like solid insulation. 

Course No. 1 is clearly undesirable because the user 
gets no more insulation than usual. Moreover, the solid 
insulation may be permanently weakened by the test. 

Course No. 3 is also undesirable from the user’s 
standpoint, for although he has a stronger piece of 
apparatus at the time of test, moisture or other foreign 
material in the oil may greatly reduce its strength at 
time of abnormal conditions, as compared with a struc- 
ture having a greater proportion of solid insulation. 

Course No. 2 is evidently an entirely satisfactory one 
to pursue when the design permits except for the extra 
and needless cost involved. 

Evidently the longer test serves the interest of the 
user only when Course No. 2 is followed, and here the 
additional insulation strength must be offset against 
greater cost and less efficient usé of other material. 

From the above it is evident that a standard dura- 
tion of test should be used when standard test voltages 
are prescribed, and the question remaining is as to 
whether the A. I. E. E. is justified in selecting one 
minute as a standard period. 

It should be remembered that the test is for the pur- 
pose of detecting flaws in design, in material or in 
workmanship and should not be so severe as to cause 
injury to insulation of normal strength. 

It is evident that increase of time of test beyond a 
value sufficient to determine the safety of insulation 
in service is expensive and objectionable. It is similar 
in effect to an unnecessary increase in the voltage. 

Curves have been made by various investigators on 
different classes of insulating material that show the 
breakdown point as related to duration of test. It is 
apparent from such curves that a test of about one min- 
ute’s duration is a good compromise test between the 
instantaneous test which might be applied for the pur- 
pose of detecting flaws that would cause trouble when 
surges or other transients occur and the longer time 
test which might be applied for the purpose of deter- 
mining the endurance of the insulation under normal 
load conditions. 

Consideration of these facts has caused the A. I. E. E. 
to adopt the one-minute test in connection with a stand- 
ard set of test voltages to be applied under various 
conditions, the combination of voltage and time being 
the result of extended experience. It is recommended 
that this practice be adhered to wherever possible. 

R. C. Murr. 
International General Electric Company, 
New York. 


EE 


Station and Operating Practice 


A Department Devoted to Problems of Installation, 
Operation and Maintenance of Equipment for Economical Generation and 
Distribution of Electrical Energy 





Branching Five 13,200-Volt Circuits 
on Three Poles 


CONOMY of line material has been secured by the 

New England Power Company in an installation at 
Greendale, Mass., where five 13,200-volt, three-phase 
lines are brought from a substation to the street in an 
easterly and _ west- 
erly run and then 
divided into north 
and south runs. 
Only three poles are 
required for the 
necessary changes in 
direction. These are 
set in line and are 
tied together by 
four pairs of angle 
irons running north 
and south. The east 
and west lines from 
the substation are 
dead-ended on two- 
disk strain insu- 
lators which are 
fastened to the angle 
irons. The north 
and south lines are similarly dead-ended on strain 
insulators fastened to cross-arms on the intermediate 
pole, with attachment to the usual pin-type insulators 
on the outer pole cross-arms as they enter the first line 
span on each side of the three-pole installation. Short, 
direct vertical taps between the lines running at right 
angles complete the installation, which is of great 
mechanical simplicity and clear-cut electrical symmetry. 
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13,200-VOLT 
CIRCUITS ARE BRANCHED ON 
THREE POLES 


TRANSMISSION 


Unbalanced Reactor on Three-Wire 
Generator Causes Flicker 


LICKERING of lights on a circuit connected to a 

three-wire generator which recently came to the 
attention of the writer was found to be caused by un- 
balanced reactance and resistance in the compensating 
coil of the generator. By balancing up the resistance 
and reactance all flickering was eliminated from the 
system. The armature winding of this machine is 
divided into the same number of parts as there are 
magnetic poles, and alternate division points are con- 
nected to one slip ring and the remaining points to a 
second slip ring. <A coil of low resistance and high 
reactance mounted on a closed magnetic circuit of lami- 
nated iron is connected to the two slip rings and a tap 
is taken from the center of this coil for the neutral 
conductor of the system. The two outside wires of the 
system are connected to brushes of the machine in the 
manner of any direct-current generator. The slip rings 
have an alternating current impressed upon them, and, 


for better understanding, the machine may be thought 
of as a rotary converter with a neutral wire taken from 
the transformer to the direct-current line. The ma- 
chine, which is a 300-kw., 220-volt, 1,324-amp., three- 
wire generator, has eight poles and runs at 150 r.p.m. 
Therefore the frequency of the alternating current im- 
pressed upon the slip rings is only 10 cycles per minute. 
The application of this alternating current to the com- 
pensating coil with a balanced load on the circuit pro- 
duces in the coil only a small magnetizing current. 
However, when the load on the direct-current circuit 
becomes unbalanced the compensating coil tends to draw 
a heavier current and by auto-transformer action tends 
to keep the neutral of the system 110 volts from either 
outside wire. The machines are guaranteed by the 
manufacturer to operate satisfactorily with a 50 per 
cent unbalance in load. However, on their acceptance 
test, when a load of from 20 to 25 per cent out of balance 
was applied, a noticeable flicker could be seen in the 
lights. 

At first this trouble was looked for in the gene- 
rator proper, but without success. Then lamps were 
connected across the slip rings, and owing to the low 
frequency their light could be clearly seen to fluctuate. 
It was noticed that this fluctuation was in synchronism 
with the flicker on the lighting system, and therefore it 
was thought that the trouble lay in the compensator coil. 
Upon investigating this coil it was found that half of 
the winding had three-quarters of a turn more than the 
remaining half, causing the reactance to be lower on 
this side of the winding. To remedy this, three-quar- 
ters of a turn was added to the winding. However, this 
only partially relieved the trouble. Therefore a resist- 
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UNBALANCED COMPENSATING COIL CAUSED LIGHTS ON THIS 
SYSTEM TO FLICKER 


ance test was made on the two sections of the coil and 
it was again found out of balance as regards resistance. 
This trouble was remedied by inserting a German-silver 
resistance in series with the coil of least resistance. 
After both reactance and resistance were corrected the 
machine was operated 400 amp. out of balance and the 
flicker had disappeared. R. H. N. LOCKYER. 
Trail, B. C. 
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Auto-Transformer for Feeding Two-Phase 


Motor from Three-Phase Line 


N ORDER to run a two-phase motor from a three- 
phase line, an auto-transformer connected as shown 
in the accompanying drawing was used some time ago 
by the Pacific Gas & Electric Company, Sacramento, Cal. 
The three-phase voltage in this case was 440 volts and 
the auto-transformer taps were 150 volts on each side 











METHOD OF CONNECTING AUTO-TRANSFORMER TO THREE-PHASE 
LINE FOR FURNISHING ENERGY TO TWO-PHASE MOTOR 


of the main winding. This resulted in a voltage of 532 
on each phase of the motor. The two phases are 
slightly less than 90 deg. apart, but this does not affect 
the motor operation as the motor starts satisfactorily 
under full load and runs without abnormal heating. 
This connection was installed several years ago in an 
emergency, and it proved so satisfactory that it has 
remained in operation since that time. The voltage 
diagram shows the exact ratio which the auto-trans- 
former should have in order to place the phases 90 deg. 
apart. Here it is seen that the outside taps of the trans- 
former should be for 152 volts and the resulting two- 
phase voltage would be 540 volts. These voltages were 
calculated from the following formula: 


Three-phase volts & 0.867 \/2 = two-phase volts. 
Pacific Gas & Electric Co., E. C. WESCOTT. 
Sacramento, Cal. 


Strap Iron Employed as Rigid Lead 


for Potential Transformer 


O PREVENT the poten- 

tial transformer lead 
shown in the accompanying 
photograph swinging over 
and making contact with 
the grounded frame, a 
flat strip of iron 13 in. x 
t in, (82 mm. x 6.38 mm.) has 
been used in place of wire in 
a Massachusetts outdoor sub- 
station. This lead serves to 
make a connection from a 
potential transformer of 
15,000-volt rating to the ter- 
minal of an expulsion-type 
fuse mounted nearby. The 
strap iron gives adequate 
conductivity for the purpose 
and at the same time keeps 
the alignment of the wiring far better than flexible con- 
ductors would do and thus avoids likelihood of displace- 
ment through mechanical vibration. V. R. BAUKET. 

Worcester, Mass. 





STRAP-IRON 


LEAD FOR PO- 
TENTIAL TRANSFORMER 


CANNOT SWING TO 
GROUNDED FRAME 
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Testing High-Tension Lines, Etc., Before 
Applying Protective Grounds 


T IS always desirable to have some means of testing 

a high-tension line or circuit before grounds are ap- 
plied or it is pronounced safe for men to work on. For 
this purpose several methods may be employed. E!ec- 
trolytic lightning arresters may be used to test the 
line to which they are connected. Where this test 
cannot be made, an ordinary switch hook held close to 
the conductor will draw a static spark it the con- 
ductor is alive. A metal ball or some form of con- 
denser mounted on an impregnated wooden pole and 
used in the same manner as a switch hook will give a 
more positive indication than a switch hook owing to 
the larger surface exposed to the static charge. If 
there is a potential transformer on the line side of 
the switch a pilot light connected to it may be used 
as an indication of line conditions. Care should be 





IF THE BUS IS ALIVE THE TEST FUSE 
WILL BLOW 


taken in observing that the lamp is not burned out, 
or the fuses blown. An exploring coil in conjunction 
with a telephone receiver to produce an audible signal 
can be used in some cases, the signal being given when 
the coil is near an energized line or cable. A Geissler 
tube, which glows when given a static charge, makes 
a fairly reliable test and offers a promising field for 
experiment and further development. In the method of 
testing used by the New York Edison Company an 
expulsion fuse is connected to ground in series with 
a limiting resistance. 

To test the fuse it is connected to one side of a 110- 
volt lamp, the other side of which is connected to an 
ungrounded wire of a grounded-neutral lighting circuit. 
If the lamp lights, the fuse is good. After the fuse 
has been tested a lead from the fuse is touched to the 
bus to be worked on. If the fuse does not blow, the 
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bus may be safely grounded. This method is positive 
and satisfactory for distribution voltages up to and 
including 15,000. Care should be taken in the design 
Siipihtiie. dabdes and installation of 

———_—_ yee the limiting resist- 
Lee ere ance and the “bomb 


= ps0 Watt Lamp fu se.”’ 
Whatever test is 
secs aaa made to ascertain 


whether or not a cir- 

cuit is energized, the 

ise circuit should always 

be grounded and 

short-circuited _ be- 

fore it is touched or 

closely approached, 

because even with 

the most reliable 

test there is a possi- 

Wena bility of energy 

- ; ; through _ induction 
SCHEME TO DETERMINE IF BUS ; 

or contact with an- 

"ey other circuit, which 

energy may be intermittent or of such a nature that 

it will not be observed by any of the previously men- 

tioned tests. 

These schemes were described in the report of the 
accident prevention committee at the 1920 convention 
of the National Electric Light Association at Pasa- 
dena, Cal. 
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Test of Fusing Point of Coal Ash 


ESTS to determine the fusing temperature of coal 

ash should be made by power-plant operators in 
addition to the usual tests to determine the amount of 
this ash. The reason for this is that if ash fuses and 
flows on boiler-furnace stokers it may cause serious 
trouble. Tests have indicated that the ash of good coal 
should not fuse at temperatures much below 2,500 deg. 
Fahr. (137 deg. C.). Coal of which the ash fuses at a 
lower temperature will very likely cause stoker operat- 
ing difficulties. 

The first requisite for this test is a source of heat, 
usually an oil-fired furnace, sufficient to attain tempera- 
tures up to about 3,000 deg. Fahr. (1,650 deg. C.). 
Samples of the ash to be tested are mixed with a small 
amount of a 10 per cent solution of dextrine, which 
cements the ash particles together, making it possible 
to form the ash into small pyramids. These are allowed 
to dry, and the dextrine is burned off at a low heat. 

In order that the temperature of the furnace may be 
known, so-called standard Seger cones are placed in the 
furnace along with the unknown coal-ash cones, and, in 
addition, temperatures are read by means of an optical 
pyrometer. Seger cones are made from known mixtures 
of refractory materials, each mixture having a fairly 
definite fusing temperature. The standard Seger cone 
and the unknown coal ash cones are laid in a horizontal 
position on the “fusion block,” placed in the furnace 
and the furnace temperature is then gradually raised. 
When the standard Seger cone and the optical pyrometer 
indicate that 2,500 deg. Fahr. has been reached, the 
furnace is shut down. 

When cold, the fusion blocks are removed and a study 
of the condition of the coal-ash cones is made. Coal 
of which the ash fuses completely can be eliminated from 
consideration; coal of which the ash is practically un- 
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affected by heating at 2,500 deg. Fahr. may be con- 

sidered satisfactory. Those coal ashes which show 

partial fusion must be carefully considered and, if there 

still is doubt, retested so that a final decision may be 

made. WAYNE EDWARDS. 
Detroit (Mich.) Edison Company. 


Run-off Has No Constant Ratio 


to Rainfall 


LTHOUGH the available run-off water which can 
be used for developing power is in approximate 
proportion to the rainfall, the exact proportion, as 
shown by the accompanying curves, is difficult to cal- 
culate. These curves and the accompanying table are 
taken from data collected by G. R. Kenny, valuation 
engineer of the San Joaquin Light & Power Corpora- 
tion, on the run-off from the watershed feeding the 
Crane Valley Development. 
Although it is already understood that in a dry year, 
when storms are wide'y separated, the ground absorbs 
the greatest percentage of the precipitation, this curve 











RATIO OF RUN-OFF TO RAINFALL IS NOT CONSTANT 
Crane Valley Watershed, San Joaquin Light & Power Corporation 
Area of watershed, 52 square miles, or 33,280 acres. 


Acre Feet Actual 
Season, Rainfall, of Acre Feet Percent 
July to June Inches Precipitation Run-off Run-off 
1910-11 63.26 175,385. 6 93,544 53.33 
1911-12 28.2 78,208 .0 23,556 30.11 
1912-13 23.15 63,397 .6 12,332 19.29 
1913-14 55.93 155,084.8 64,426 41.54 
1914-15 41.22 114,150.4 37,351 32.72 
1915-16 51.47 142,438. 4 73,337 » 51.48 
1916-17 50.00 138,444.8 53,635 38.74 
1917-18 33.49 93,184.0 35,007 37.57 
1918-19 32.62 89,956.0 26,302 29.25 
Average 42.15 116,812.8 47,403 40.49 





presents some eccentricities which show that the prob- 
lem is not a simple one. For instance, the drop in 
run-off percentage in the year 1913-14 may perhaps be 
explained through the dryness of the preceding year, 
but the low run-off in 1916-17, the second of two wet 
years, can be explained only through the characteristics 
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“RUNOFF IN PER CENT. 
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RAINFALL AND PERCENTAGE OF THIS RAINFALL AVAILABLE FOR 
POWER IN RUN-OFF WATER 








of the season, which probably involved storms so spaced 
that the ground did not become properly. saturated and 
when also there was no great precipitation of snow 
in the mountains. 











Industrial Applications 


The Economical Utilization of Electrical Energy 
in Mills and Factories, Together with Practical Details of Installation, Control, 
Testing and. Repair of Equipment Required 





Home-Made Inclosed Reversing Switch 
Prevents Shock 


S THE ordinary double-pole, double-throw reversing 
switch cannot conveniently have its live parts pro- 
tected, a reversing switch such as shown in the sketch 
was made in an Eastern factory from old switch parts 
and mounted in such a manner that the operator can 
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ALL LIVE PARTS OF THIS REVERSING SWITCH MAY BE INCLOSED 


touch only the fiber handle. The parts of this switch 
are mounted on a fiber block and the handle and cross- 
bar are also made of fiber. To limit the throw of 
the handle small screws are set in the fiber block. 
Holes are drilled through the block and counter- 
sunk to take the screws by means of which the switch 
is mounted. 

Switches of this kind replaced several of the old-type 
double-pole, double-throw reversing switches which 
were installed on automatic machines in this factory for 
reversing rotation. Since the operators were working 
on a piece-work basis they operated the switches hur- 
riedly and often received shocks. The installation of the 
new switches not only eliminated all possibility of shock 
to the operator but also cut down the time required to 
reverse the machine and thus increased the plant’s pro- 
duction. E. C. SOARES, 

Ampere, N. J. Electrical Engineer. 


Method of Protecting Motor Windings 
Against Acid Fumes 


OR protecting motor windings against very active 

acid fumes the system of impregnating and coating 
motors with compound described here has greatly mini- 
mized motor troubles in the plants of E. I. du Pont de 
Nemours & Company, Wilmington, Del. Where factory- 
impregnated motors have lasted only about two weeks, 
and in one case only a day, they now have a normal life 
after this treatment. It has been found that the most 
effective solution for insulating coils of motors is a 
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one-to-one mixture of flexible black enamel and flexible 
compound.* After coils are wound they are held to- 
gether by skip layers of cotton tape. They are then 
dipped in the solution. After a layer of cambric and 
then cotton tape is put on, they are formed and dipped 
again in the same solution and placed in the motor 
slots while the paint is green. In the case of closed 
slots, taping is done after coils are in the slot and the 
second coat of compound is applied with a brush. After 
the winding has been completed still another coating of 
the solution is applied by means of a paint gun. The 
motor is then placed in the oven and baked from forty- 
eight to sixty hours at 75 deg. Fahr. (36 deg. C.). 

When the motor is removed from the oven and while 
still hot it is suspended by a sling so that the protruding 
windings can be lowered into a large, flat pan containing 
rubrax.t Rubrax is very similar to asphalt, but its 
melting temperature is higher, so that it does not run 
from the windings when the motor is heavily loaded. 
After the motor has been dipped on both sides it is 
allowed to cool, after which all excess rubrax is removed 
by use of a gasoline blow torch and a putty knife. By 
dipping while hot the rubrax penetrates the smallest 
openings as it does not become chilled. 

Motors receiving this treatment will withstand any 
exposure to fumes existing in the du Pont plants under 
ordinary operating conditions for a reasonable length of 





DIPPING COIL ENDS TO PROTECT AGAINST ACID FUMES 


time, but any protection to the windings is gradually 
broken down, particularly at the ends of slots, caused 
partly by contraction and expansion of metals due to 
temperature changes, but mostly on account of vibration 
of the iron in the alternating-current magnetic field. The 





*No. 75 black enamel and flexible compound are made by the 
Flexible Compound Company, Inc. 


+Rubrax is made by the Interocean Oil Company. 
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“dope” at this point gradually becomes crystalline and 
porous and would soon crumble unless preventive meas- 
ures were taken. 

A “dope gang” is employed for this purpose. The 
work originally laid out for this gang was to neutralize 
acid deposits on motors, clean motor surfaces, especially 
vital parts, apply a protective coating of shellac to ex- 
posed metal surfaces within the air-gap areas and paint 
the windings and the stator frame when necessary. 
Later its duties were made to include checking up all 
deficiencies of equipment, beginning at the main switch 
and ending at the driven shaft. - This gang is made up 
of one leading man and eight or ten helpers for the 
routine work and one electrician for inspecting and 
repairing switches, relays and compensators. The rou- 
tine of the work is as follows: The motor is dis- 
assembled and the windings and metal surfaces ‘in the 
air-gap areas are swabbed with a solution of soda ash 
in aleohol—the alcohol being used merely as a quick- 
drying conveyor. After the soda ash dries the bare 
metal parts of the stator are rubbed with a wire brush 
and sandpapered, and dust and soda ash are removed 
by an air jet from the paint gun. The iron surface of 
the stator then receives a coat of thin shellac, and the 
windings are coated with Harrison’s quick-drying as- 
phaltum paint applied with the paint gun. The paint gun 
is superior to a brush in applying the paint into every 
recess where fumes can enter. 

The outside surface of the motor is first scraped with 
a wire brush and sandpapered, after which a thin coat 
of shellac is applied. This thin coating seems to be more 
satisfactory as a protective coating than a thicker coat, 
probably because it dries so quickly that there is little 
chance to puncture the coating while replacing the rotor. 
As soon as the stator is dry the motor is ready to be 
reassembled and put into service. 

While this process is going on the electrician is 





PROTECTIVE PAINT APPLIED WITH PAINT GUN MORE 
EFFECTIVELY THAN WITH A BRUSH 


inspecting bearings, main switches, fuses, relays and 
compensators and making necessary repairs. Whenever 
a motor is found where it has been necessary to cut coils 
in the stator, the electrician fills up any opening made 
in the protective compound by melting rubrax into the 
opening and smoothing with a putty knife. . 

E. I. du Pont de Némours & Co., W. B. Topp, 

Wilmington, Del. Operative Engineering Division. 
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Motor Record Card Which Facilitates 
Ordering Spare Parts 


N INDUSTRIAL plants where numerous motors are 

installed it has been found very useful for the man 
in charge of electrical equipment to have on his desk 
for ready. reference a card-index system with an indi- 
vidual card for each installed machine, containing the 
nameplate, rating and such other data as the circum- 
stances of the installation may call for. 


There is shown 
















Location Mill bw Tube Mill #3 














-Apparatu s Induction Motor % Sertal No. 1/7813 
Rating I-12 -75A-600 Form M 3¢ 60 cyc. Myer. G.E. 
H. P. 75 Volts 22OO 4 Imps. LO a“ Speed 600 





Shaft Flexible Coupling Drive Brush ax an ez” 


Sue Prints File #/47-/50 Ledger 7,8,9 and 54 

Minding Date Stator 120 coils Pitch /-/0 Gr. 3 &4 /cht ¥ 
Rotor 180 slots Pitch 1-16 Gr. 5 Ickt Y 
Spare Parts Data Bearing Linings - 
Frorit End Cat. 6/7/4 Pulley End 61715 
Stator Coils Spec. 131553 
T 36 A Controller Serial # 237203 
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FILING CARD WHICH CONTAINS USEFUL DATA ON 
INSTALLED MOTOR 


here a card that has proved its worth in the electrical 
department of a large silver mining company, where 
ready data are very useful on account of the wide dis- 
tribution of the apparatus and the necessity of keeping 
a large stock of spare parts because of the isolated loca- 
tion. In addition to the nameplate data, this card con- 
tains information on the motor winding, the blueprint 
file numbers and the ledger numbers, the spare parts 
which should be carried, and data on the type of 
coupling, the size of brushes and the control apparatus. 
In addition to the data on the face of the cards, it has 
been found useful to record on the reverse side such 
items as date of changing bearings, troubles encoun- 
tered, etc. With modifications fitting particular applica- 
tions, this card should prove useful to any industrial 
plant where electric energy is employed. 
FREDERICK KRUG. 
San Juancito, Honduras, C. A. 


Open and Conduit Wiring Combined for 
Economical Factory Distribution 


N AN economical and reliable system of distribution 

to the various shops of a Springfield, Mass., industrial 
plant the mains are run with open-wire construction on 
the building roof and walls and the branch circuits are 
run into the building in conduit. The mechanical rug- 
gedness of the outside wiring is illustrated in the ac- 
companying photographs. The circuit shown on top of 
the roof, which feeds various branch lines, is brought 
out of the building in 3-in. (7.6-cm.) conduit through 
a waterproof fitting, whence it is tapped into a horizontal 
three-phase line carried on strain insulators attached 
to 3-in. (1.3 cm.) bolts carried into and through the 
vertical wooden frame. The conduit is clamped to the 
frame at the two horizontal cross-braces. The uprights 
are of 24-in. x 5-in. (6.3-cm. x 12.6-cm.) timber, with 
18-in. (4.1-cm.) diagonal iron-rod braces to the roof, 
and are 7 ft. 9 in. (2.3 m.) high. The cross-braces are 
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stiffened by 4-in. (1.3-cm.) bolts, and the braces are 2 ft. 


7 in. (7.8 m.) long and of 3-in. x 54-in. (7.6-cm x 14-cm.) 
section. This size is also used in horizontal top pieces. 

By the simple bracket construction shown at the right 
a tap is made from a horizontal branch open-line run 
into a productive department in the building below. The 
(7.6-cm. x 15.2-cm.) 


bracket is built of 3-in. x 6-in. 





COMBINES ECONOMY OF OPEN WIRING AND SAFETY OF 
CONDUIT WORK 


main timbers and these are bolted into the wall by #-in. 
(1.8-cm.) bolts. A slight offset in the conduit is used 
to change direction, and the latter is clamped near its 
upper end to the bracket by a 1-in. x }-in. (2.5-em. x 0.6- 


cm.) strap. JOHN SCHIEHSER. 
Springfield, Mass. 


Calculating Stresses in Armature Bands 


‘ PLACING bands on armatures at high tempera- 
tures it is quite important to calculate the stresses 
that may be set up due to the contraction of the bands 
at low temperatures. Breaking of bands on railway 
motors is often due to starting at high speeds in cold 
weather, causing strains in excess of ultimate strength. 

If the bands were placed on at a temperature of say 
150 deg. Fahr. and the armature then placed in a car 
for shipment where the temperature was 0 deg. Fahr., 
a change of 150 deg. Fahr. which is probab!e under 
average conditions, the factor of safety might be re- 
duced to a dangerous point. Assume that the wires in 
the band are steel having a modulus of elasticity E = 
3 10° and are soldered across so that one wire can 
be considered as about the circumference in the calcula- 
tions. The coefficient of linear expansion, c, may be 
taken at 6.5 « 10-* per degree Fahrenheit. 

If a No. 22 gage music-wire steel is used having a 
diameter of 0.047 in. and is put on with a pull of 200 Ib., 
then the initial stress is (P/A) & (200/0.047) 34,200 
lb. per square inch. Since the wire is constrained so 
that it can neither contract nor expand, the constraint 
must exert on it a force which can be calculated from 

_,/a D+ [0 D—cDi (t, —?t) 
S=E nu D—cD i (t, —t) 
== pounds per square inch tension when the temperature 
is lowered. 

In the above D is the armature diameter at the band, 
which for the purpose is assumed as 20 in.; t, is the 
temperature of the band when placed and ¢ is the tem- 
perature to be considered. 
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Substituting numerical values in above equation gives 


prarey Pe 201m 160)]] 
=o 20 1 — (6.5 X 10° x 20 1 X 150) 


== 28,000 lb. per square inch. 


This added to the initial stress of 34,200 gives 62,200 
lb. per square inch. If the ultimate strength of the wire 
is 200,000 Ib. per square inch, the factor of safety is 

= 200,000/62,200 — 3.2, which is a fair value. 

At operating temperature the bands should show a 
factor of safety of from five to ten, and under conditions 
of minimum temperature the factor of safety can be 
as low as two if the machine is not overspeeded. 

Chicago, Ill. H. E. WEIGHTMAN. 


Switchboard Arranged for Quickly 
Making Wide Range of Tests 


PEED in testing various electrical devices is greatly 

facilitated by the arrangement of the switchboard 
described herein on which may be obtained variable-volt- 
age alternating current from 30 cycles to 90 cycles, 
three-phase, and direct current which may be increased 
from zero in small steps up to 220 volts. Another 
feature is that the meters are arranged to be always in 
the load circuit. 

The left-hand panel (Fig. 1) carries the alternating- 
current equipment, and the right-hand panel the direct- 
current equipment. The power supply is a three-wire, 
110/220-volt direct-current circuit, while the alternating 
current is supplied by a motor-generator controlled from 
the switchboard. The motor-generator was built for 
this laboratory by the General Electric Company. It 
consists of a 23-hp., 220-volt compound-wound direct- 
current motor, directly coupled to a 14-kw., three-phase, 
four-pole alternating-current generator giving 110 volts 
at 1,800 r.p.m. The motor is controlled by a combined 
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FIG. 1—CONVENIENTLY ARRANGED FOR WIDE RANGE OF TESTS 


starting box and speed controller by which the speed 
may be varied between 900 r.p.m. and 2,700 r.p.m. This 
gives a range of frequency of from 30 cycles to 90 
cycles. By means of a rheostat of comparatively high 
resistance the voltage may be varied about 30 per cent 
at any given motor speed, the extreme limits being about 
40 volts at 30 cycles and 180 volts at 90 cycles. By using 
transformers any desired voltage can be obtained. 
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On the alternating-current panel are mounted the 
starting and control box for the motor-generator. the 
field rheostat, a 125-volt Weston alternating-current am- 
meter, the control switches for the motor and generator, 
a circuit breaker and three sets of terminals for the 
alternating current. Switch A controls the motor and 





FIG. 2—GIVES ANY COMMERCIAL FREQUENCY AND FROM 
ZERO TO 220 VOLTS 


E the generator field. The voltmeter is connected 
through a standard three-phase voltmeter plug, by 
means of which the voltage of any phase may be read 
with the same meter. ‘The ammeter is connected 
through a special switch which has two pairs of blades 
and three pairs of clips, so arranged that either pair 
of blades will engage the center pair of clips. The 
switches in the positions B and C connect phase 1; 
B and D, phase 2, and C and D, phase 3. For three- 
phase work the third contact is closed with a removable 
clip. As the ammeter is connected across the blades 
of one switch and the circuit breaker across the other, 
they are always in circuit. Each phase is wired to a 
separate plug receptacle at the bottom of the panel for 
convenience in attaching single-phase apparatus, while 
for three-phase work three binding posts are provided. 
The middle receptacle at the bottom of the direct-cur- 
rent panel is the “working circuit” which is connected 
through the switches, meters and rheostats. This cir- 
cuit is also connected to two binding posts, one on each 
side of the receptacle. The other two receptacles are 
independent circuits, for 110 volts and 220 volts, respec- 
tively. The equipment on this panel includes a 250- 
volt direct-current Weston voltmeter, a 25-amp. direct- 
current Weston ammeter, two rheostats, a double-pole 
circuit breaker, and five double-pole, double-throw 
switches. Switch H is closed to the left for 110 volts 
and to the right for 220 volts. 

To obtain both high and low current values readily 
two rheostats are used. Switches F and G closed to 
the right connect the rheostats in series and to the left 
connect them in parallel. Either rheostat may be used 
singly by closing the corresponding switch to the left, 
leaving the other one open. Cutler-Hammer three-plate 
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field rheostats are used, rated at 40 ohms and 12.5 amp. 
The rheostats have about sixty-five steps each. There 
are some requirements in direct-current testing which 
cannot be met with series resistance, such as calibrating 
voltmeters or testing low-voltage motors, lamps or coils. 
For such work the rheostats are connected in series, and 
the working terminals are shunted across the right-hand 
rheostat by closing F and G to the right and J to the 
left. With J closed to the right, the rheostats are in 
series with the working terminals. The voltmeter is so 
connected that it indicates the voltage across the work- 
ing terminals rather than the line voltage. Similarly, 
the ammeter is connected to indicate the current flowing 
through the working circuit. This arrangement of the 
meters is a time-saving convenience. 

In connection with the switchboard a distributing 
system has been installed for supplying to any part of 
the laboratory or to other rooms any current or voltage 
which may be desired. For this purpose three six-gang 
receptacles are mounted under the testing shelf. In 
the upper row are three 110-volt and three 220-volt 
circuits. The other twelve receptacles are wired to the 
showroom, the dark room, the inspection department 
and the various benches in the laboratory. Connections 
are made by means of flexible cords having a two-finger 
type of plug at each end. 

Among the work done on this board are calibrating 
instruments—testing heating devices, small motor- 
driven devices, rectifiers, transformers, X-ray and other 
vacuum tubes and charging storage batteries. In locat- 
ing faults in appliances the meters in the board allow 
more accurate testing than the test lamp usually em- 
ployed. W. H. Farr. 
Central Scientific Company, 

Chicago, Il. 


Economy in Electric Baking of 
Steel Wire 


HE application of electric heat to the process of 

baking steel wire has given such excellent results 
and is so economical of operation that it should be of 
interest to all plants where wire drawing is done. The 
superior control characteristic of electric ovens makes 
economical production possible even where the cost of 
electrical energy is higher than heat produced by coke. 
In the data shown herewith the net cost per ton of steel 
wire for electric ovens is only about two-thirds of that 
for coke ovens. The figures, moreover, do not include 
the fact that a superior quality of wire is obtained 
electrically. 

In the manufacture of steel wire the rods as received 
from the hot rolls are pickled in acid to remove the 
scale, dipped in lime water to neutralize the excess acid, 
and then baked, to drive out the “acid in the steel,” 
the amount of baking depending on how small the wire 
is to be drawn. If it is to be drawn only one or two 
holes, a short bake is enough, but for five or six holes 
the stock must be baked for several hours to withstand 
the severe drawing. The wire may be in some cases 
additionally heated to dry off grease or oil, or for a low 
anneal. 

At the plant of the Halcomb Steel Company, at 
Syracuse, where the following operation figures were 
obtained, there are two electric drying ovens, of General 
Electric make, one 16 ft. x 6 ft. x 6 ft. (4.9 m. x 1.8 m. 
x 1.8 m.), with 96 kw. connected, used for drving off 
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the wire, at a maximum temperature of 600 deg. Fahr. 
(815 deg. C.), the other 40 ft. x 6 ft. x 6 ft. (12.2 m. 
x 18 m. x 1.8 m.), with 234 kw., for drying “acid in 
the steel,” the wire being in the oven from one to ten 
hours at an average temperature of 350 deg. Fahr. (175 
deg. C.). Coke and steam-heated ovens are also used to 





DRYING ACID OUT OF WIRE IN ELECTRIC OVEN 


do the same work; thus it is possible to obtain com- 
parative operation costs. 

The data herewith show the cost of operation of the 
electric and coke oven for a considerable period of time 
on the ovens used in drying grease and oil from the 
steel, with normal production, and also the figures 
which would have been applicable if full production had 
been possible. The cost of electric power in these tables 
is figured at 0.95 cent per kilowatt-hour. 

This shows that, as actually operated, the coke oven 
cost $22.289 per net ton against $12.926 per net ton for 
the electric, a saving of $9.36, while if operated at 
maximum capacity there would be a saving of $0.237 per 











ton in favor of the electrically heated oven. The effi- 
; - Production ———~ 

Electric: Norms a! Maximum 

Cost of power net ton stcel $5.087 $1.19 

Annual charges per net ton 7.839 727 
Total cost per net ton $12,926 $1.917 
Coke 

Cost coke per net ton, steel $0.92) $0.171 

Annual charges per net ton 21.368 1.983 
Total cost per net ton $22 289 


ciency of the electrically heated oven as actually oper- 
ated amounts to 3.75 lb. (1.7 kg.) per kilowatt-hour, 
or 535 kw.-hr. per ton, the maximum figures being 16 
lb. (7.2 kg.) per kilowatt-hour, or 125 kw.-hr. per ton. 

The figures on the operation costs of the kiln for 
drying “acid in the steel’ also show a greater economy 
in the use of the electric oven. 

These figures show that the coke oven as actually 
operated costs $2.019 per net ton against $1.435 for 
the electric, or a saving of $0.584 per net ton in favor 
of the latter. If they were operated at maximum capac- 
ity, there would be a cost of $0.046 per net ton higher 
for the electric than for the coke oven. As operated 
the efficiency of the electric oven is 24.1 lb. (10.9 kg.) 
per kilowatt-hour, or 83 kw.-hr. per ton, while the 
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maximum production figures would be 36.8 lb. (16.7 kg.) 
per kilowatt-hour, or 54.4 kw.-hr. 

These figures show that the electric oven can actually 
be operated more cheaply than the coke except in one 
case where it showed a cost of 7 per cent higher. How- 
ever, the figures take no account of increased perfection 
and duplication of results of the finished product due 





——— Production 
Electric: Normal Maximum 
Cost power per net ton steel $0.787 $0.515 
Annual charges per net ton .648 . 187 
Total cost per net ton.... $1. 435 $0.702 
Coke: 
Cost coke per net ton steel $0. 253 $0. 146 
Annual charges per net ton 1.766 510 
Total cost per net ton $2.019 $0. 656 





to the perfect temperature control, whereby the oper- 
ating temperature can be quickly changed when desired. 
Nor do they take into account the freedom from delay 
due either to difficulty of obtaining coke at ovens or 
slower treating of the oven from “cold” to start of work. 

In another plant where the wire is not drawn so 
small, and where consequently such a long baking is not 
necessary, the electric oven installed has an efficiency of 
110 kw-hr. per ton on comparatively long bakes at 400 
deg. F. (180 deg. C.). 





Graphic Charts Showing Cost of Electric 
Power Help Plant Management 


HE importance of graphic charts to industrial man- 
agement cannot be too strongly emphasized. A 
good example of such charts which have been prepared 
to show the cost of electric power in typical steel and 
iron-works is shown here. It will be noted that the 
curves are plotted yearly until the beginning of the 
present year, when monthly points are plotted. The 
curves were made to indicate the possible effect of the 
war and the present economic conditions. 
These curves are easily read and have such relation- 
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CHART SHOWS TOTAL AND UNIT COST OF ELECTRIC POWER 


ships that the conditions may be seen without much 

study. They are plotted in units of such size that only 

one scale is shown at the side of the chart. 
Pittsburgh, Pa. D. W. BLAKESLEE. 
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Static Condenser Raises Industrial Power 
Factor from 60 to 90 per Cent 


Y THE installation of static condensers the power 
factor on the Rochester (N. Y.) Motors Company 
has been raised from 58 per cent to 90 per cent at a 
cost of approximately $6 per kva. of load on the plant. 
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FiG. ]—POWER FACTOR RAISED FROM 60 TO 90 PER CENT BY 
INSTALLATION OF STATIC CONDENSERS 
A and B—Power factor and load before condenser was in- 


stalled. C and D—Power factor and load after installation of 
static condenser. 


Each of the twenty-one condensers used in this instal- 
lation is built with a rating of 5 kva. when subject to 
a voltage of 1,242. These condensers are connected as 
shown in Fig. 2 to a high-reactance auto-transformer, 
with a } fuse in series with each set of condensers. Each 

- ? condenser is manu- 








a Switch . si ee factured in such a 
i ee [high ead) > manner that after 
Nin Aes | | assembling the ele- 
es Trip Coils | | ments the mechani- 
" cireurt . | | | eal pressure is in- 
| creased or decreased 

— | | | until a definite kva. 

‘ion are | | | rating is attained. 
omteciice —+— —__—_.—|-; | This. pam. is of 

[| = =e | S| sCconsiderable signifi- 

; a i . |_| cance in view of the 


possibility of sec- 
tionalizing the con- 
densers to obtain 
_J ratings correspond- 
ing to certain oper- 
ating conditions and 
to maintain a bal- 
anced load. 

This installation, 
complete with steel 
frames, galvanized covered housing, pole line and 
auxiliary switches, costs approximately $35 per kva. 
The cost of operation on the basis of 15 per cent capital 
charges, 3 per cent losses in transformer and condenser, 


| Condensers--->] 
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+ . 


Busbars .. : 
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FIG. 2—SCHEME OF _ INSTALLING 
STATIC CONDENSER CONNECTED 
TO AUTO-TRANSFORMER 
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and energy at 2 cents per kilowatt-hour, is as follows: 


7,000 Hours’ Operation per Year: 

$35 « 0.15 = $5.25 per kva. 

3 per cent losses = 30 watt-hours per hour per kva. 

7,000 x 30 = 210,000 watt-hours, or 210 kw.-hr. 

210 kw.-hr. x 0.02 = $4.20. 

Total annual operating expense — $5.25 + $4.20, or $9.45. 
2,700 H-urs’ Operation per Year: 

$35 x 0.15 = $5.25 per kva. 

2,700 x 30 = 81,000 watt-hr. or 81 kw.-hr. 

81 kw.-hr. x 0.02 = $1.62. 

Total annual operating expense — $5.25 + $1.62, or $6.87. 

Twenty-seven hundred hours’ operation would cor- 
respond to the operating time of an industrial or isolated 
plant. With a cost of $6.87 per reactive kva., the cost 
of correcting a power factor from about 60 per cent to 
90 per cent will be about $6 per kva. load. 
Rochester Gas & Electric Corp. E. A. ROESER, 

Rochester, N. Y. Industrial Sales Engineer. 


Energy Consumption in Manufacture of 
Ferro Alloys 


ATA on the manufacture of ferro alloys in an elec- 

tric furnace are given in the tables shown herewith. 

These values give a fairly close check on the power 

requirements, materials charged and tonnage output for 

the more common ferro alloys, according to C. B. Gibson 

as set forth in a recent paper before the American 
Electrochemical Society at Boston. 


TABLE I—POWER CONSUMPTION AND RAW MATERIALS FOR 
SOME FERRO ALLOYS (E. F. COTE’S DATA) 


Per Ton of Manufactured Product— 
Raw Tons Raw 
Material Material 
Kw.-Day Handled, Handled 
Product (24 Hours) Tons per Kw.-Year 
Ferro-silicon, 50 per cent. ... ... 300 3.0 3.3 
Ferro-silicon, 80 per cent. ..... 650 4.0 2.0 
Ferro-chromium, 8 per cent 360 4.0 3.7 
Ferro-molybdenum..... .. 360 2.5 3.2 
Ferro-tungsten. .. 325 3.0 3.0 








TABLE II—PROF. GEORGES FLUSSIN’S DATA 


— Per Ton of Manufac cured. ‘Product ~ 


Raw Tons Raw 
Material Material 
Kw.-Day Handled, Handled 
Product (24 Hours) Tons per Kw.-Year 
Ferro-silicon, 10-12 per cent 109 1.55 47 
Ferro-silicon, 25-30 per cent 172 1.90 3.65 
Ferro-silicon, 45-50 per cent ; : 333 2.90 2.87 
Ferro-silicon, 70-80 per cent. . 714 4.30 1.99 
Ferro-silicon, 90-95 per cent. . 1,000 6.40 2.11 
Ferro-manganese, 18-20 per cent 3 67 1.80 8.85 
Ferro-manganese, 70-75 per cent...... 167 3.15 6.23 
Ferro-chromium, 10 per cent C... 286 2.97 3.34 
Ferro-chromium, | per cent C.......... 555 4.05 2.41 
Re . 286 to 400 2.70 3.11 to 2.23 
Silico-manganese, 10 per cent Si, 20 per 
RIES Sein «: «,.a 0 hic beak ere ccakata ahaa ata a 2.20 5.46 
Silico-manganese, 10 per cent Si, 70 per 
Cis sac nenacncasheseawas’ 217 2.50 3.80 
Sitico-manganese, 25 per ‘cent Si, 50 per 
eR ee 333 2.70 2.69 








TABLE ITI—KILOWATT-HOURS PER POUND FOR CERTAIN FERRO 
ALLOYS (R. H. KEENEY’S DATA) 


Kw. -Hrs. 


Size Furnace — Per Lb. 
Tons Kilo- Per Cent Alloy 
Product Charged watts Type Recovery Tapped 
Ferro-silicon, ore cent 3-4 1,000 Pelee © al kek es 2.5-3 
Ferro-manganese, 7 80 per 
cent Mn. 15 1,200 3-ph. 70-85 2.2-3 
Ferro-chromium, 60-65 per 
cent Cr, 4-6 per cent C.. . 13-15 750 3-ph. 70-80 3-4.5 
Ferro-tungsten, 70-75 per 
WP Utne: One dn a.05 os 0.75 150 I-ph. 80-90 2.1 Sm’t 
Ferro-molybdenum, 60-65 1.7 Ref 


per cent Mn, 15-20 per 


"Se a ee 150 I-ph. 78-80 7-7 .5t 
Ferro-vanadium, 30-35 per 

cent V, 3-4 per am. 1 150 3-ph. 75 av. 3.4 
Ferro-uranium, 35-50 per 

cent U, 3-4 per cent ce . 800 lb. 75 I-ph. 75 3.5 





_t Per lb. of Mo. in alloy. 
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Central Station Service 


A Department Devoted to Commercial Policy 


and Management Topics, Including Methods of Increasing the Use 
of Electric Light, Power and Heat 





Interesting Use of ‘“Want Ads” 
to Fill Vacancies 


O PROCURE suitable persons to fill vacancies, the 

Consolidated Gas, Electric Light & Power Company 
of Baltimore makes an interesting use of the “help 
wanted” columns of the newspapers. Its officials real- 
ize that one of the most important problems facing busi- 
ness executives is that of obtaining satisfactory labor. 
The company’s advertisements do not state in a few 
concise words what positions are open, but considerable 
thought is given to presenting reasons why the com- 
pany is a good one to work for and information about 
the advantages it offers its employees. One of the ad- 
vertisements reads: 


The Gas & Electric Company offers attractive oppor- 
tunities for congenial, interesting and productive work. It 
offers substantial advantages in the way of welfare and 
pleasant working conditions, stability of employment and 
opportunities for advancement. 

The company provides attractive educational advantages. 

To preserve the health of employees, to prevent disease 
and to promote sanitary, healthful conditions, the company 
has a medical department. 

Employees are encouraged to invest their savings in the 
capital stock of the company. It promotes a savings and 
investment fund. Employees do not contribute to these 
funds. 

Vacations are allowed each year to all employees whose 
length of service entitles them to a vacation. The company 
has a pension system and a sick and death benefit plan. 
Employees do not contribute directly to these funds. 

For the convenience of its employees the company has 
two lunchrooms, where good, wholesome food can be pur- 
chased. 

In many ways the Gas & Electric Company offers its 
employees advantages and attractions. At present there 
are opportunities with the company for 

ADDING MACHINE OPERATOR, 
RECORD CLERKS, 

TYPISTS, 

COMPETENT STENOGRAPHERS, 
CLERKS FOR TEMPORARY WORK. 


A representative of the employment department will be 





— -40-Deg. Motors ———s 
W hat Motors Above What Hp. 

Allowed Without Is Compensator 

Compensators Required 


What Motors 
Allowed Without 


Company No Compensators 


1 Below 5 hp. 5 hp. and above Below 5 hp..... 


2 Up to 5 hp..... 7} hp. and above Up to 5 hp..... 


motors and 50-deg. motors. 


- — 50-Deg. Motors ———— 

Above What Hp 

Is Compensator 
Required 


5 hp. and above 


7} hp. and above 


No distinction is made as far as starting devices are concerned between 40-deg. 


glad to talk with you about these positions; Room 561, fifth 
floor, Lexington Building. Send or telephone St. Paul 8000 
for the booklet, “Information for the New Member.” 

It is not the aim of the Baltimore company merely 
to fill positions alone but to try to fill them in the same 
manner that it sells its service and merchandise. The 
quality features and personal, human factors that enter 
into using its service and the merchandise the company 
sells are touched upon in every “help wanted” advertise- 
ment. 


Central Station Regulations for Use 


of Starting Compensators 
By VERNON TALLMAN 


T IS interesting to note the variation in practice 

pertaining to the use of compensators for starting 
three-phase motors disclosed by a questionnaire sent 
to several of the large central stations in New England. 
Several of the companies make no distinction between 
the 40-deg. and 50-deg. motor, nor are any allowances 
made for billing purposes. Other companies, however, 
recognize the fact that the 50-deg. motor is a piece of 
equipment with a maximum rating which is the limit of 
its output. For example, in the accompanying tabula- 
tion Company No. 4 allows motors up to 5 hp. (40-deg. 
motors) and up to 73 hp. (50-deg. motors) without 
compensators. 

In cases where the actual measured demand is used 
for purposes of billing, the name-plate rating of the 
motor has no effect upon the net bill paid by the con- 
sumer. In other cases, however, where the name-plate 
rating is used, the consumer seems to be penalized a 
certain amount by using the name-plate rating as com- 
pared to the rating of a 40-deg. motor which would do 
the work. 

The 50-deg. motor, if properly applied, should give 
good results to the users, and it seems as if the central 
stations should study this piece of apparatus and decide 
upon its limitations and merits and make such provi- 
sions in its rates as will be equitable to the customers 
who will have to use it. 


DATA ON USE OF COMPENSATORS IN NEW ENGLAND CENTRAL STATION 





W hat Provision for 50-Deg. Motor in Billing 


No differential in rates. Do not contemplate any. Full name- 
plate rating used as connected load, 

Maximum demand based on connected load. Very few 50 deg. 
motors at present. Are considering effect of 50 deg. motor on 
connected load and demand billing 


No differential on billing. 


4 Up to 5 hp.... 7} hp. and above Up to 7} hp... . 10 hp. and above _ Billing based upon actual measured demand. 

5 5 hp. and below 7} hp. and above 5 hp. and below 7} hp. and above Name-plate rating irrespective of whether 40-deg. or 50-deg. 
This affects minimum charge. Increases it for 50-deg. motor. 

6 Starting currents below 5 hp. must not exceed three times full-load current 


Starting currents 5 hp. to 50 hp. must not exceed two and one-half times full-load current 


Special provisions and rules in effect 


7 5 hp. and below 7} hp. and above 5 hp. and below 
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74 hp. and above 


Billing based upon actual measured demand. 
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Intercompany Meetings of Commercial 
Representatives 


NTERCOMPANY meetings of the commercial repre- 

sentatives of the properties managed by Day & Zim- 
merman have recently been inaugurated. For con- 
venience the properties are divided geographically into 
two groups, the northern group embracing the Penn- 
Central system at Altoona, Pa., Olean, Bradford, Erie, 
and the Salem, Oil City and Franklin divisions of the 
municipal service system. The southern group includes 
the Eastern Shore system and the Chester Valley, Alex- 
andria, Staunton, Waynesboro and Valdosta divisions 
of the municipal service system. Meetings are to be 
held every three months. 

Each group has held its first meeting, at which the 
purpose of this plan was outlined and the subject of 
“maintaining list prices” was introduced for discus- 
sion. It is intended that the meetings shall bring out 
discussions of questions by suggesting problems rather 
than through papers dealing with a subject. In this 
way each man’s opinion and experience will be presented 
for the benefit of all the representatives. 

The meetings are supplemented by inspection trips 
over the company’s property and through interesting 
industrial plants in the vicinity. Representatives from 
the electrical manufacturers have also been induced to 
give talks on methods of advertising and improving 
sales of electrical appliances. 


Encouraging Comments on Utility’s Sale 
of Stock to Customers 


E. SHUTE, superintendent of personnel of the Penn 
~J.Central Light & Power Company, Altoona, Pa., who 
was in charge of the sale of Penn Central preference 
stock in the district covered by the company, has pre- 
pared an interesting report of the results of the sale. 
Of the 3,231 shares of stock offered, 1,201 were pur- 
chased by Penn Central employees, an average of four 
shares per employee; 218 shares were purchased by 
employees in the company’s Philadelphia office, and 1,812 
shares were purchased by 237 persons in Altoona, an 
average of 13.7 shares per person. 

Analyzing the different purchasers of the stock, Mr. 
Shute’s report says: “Very few of the purchasers were 
what could be termed ‘investors in corporation securi- 
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Summer f omforts 


fer you—at home 





with an electric washing machine! 
Always ready—a glutton for work. 
Washday troubles avoided, fatigue 
dispelled. Clothes washed clean 
and automatically wrung; fabrics 
preserved. , A home need of utmost 
usefulness and convenience. 
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Electric Washing 
Machines from $150.00 up 


Sold by local Electrical Dealers and by our three Branch Offices 


Che United Electric Shops &o-Street © B wav 


89'"STREET & BWAY 
OF THe Uniteo Exectric Licut & PowerCo. I46'°STREET & B WAY 
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ties.’ Quite a number subscribed without an explana- 
tion of the underwriters’ statement. They were en- 
tirely satisfied to invest their money on the reputation 
of the company. Their answer when we offered to 
explain the statement usually was that they were satis- 
fied that the company was sound and would not ask its 
customers to invest unless it were. Little or no solicita- 
tion was necessary. Practically all the stock was sold 
at the company’s office, and inquiries are being received 
daily, although our allotment of stock has been sold 
entirely. 

“We received many expressions of confidence in our 
company, its management and employees. We believe a 
large number of shares were sold to the working class 
through the fact that they were acquainted with some 
employee or his family and were influenced by their 
high regard for our personnel. 

“The sale has thoroughly established one fact in the 
writer’s mind, which is that the satisfied customer is 
vastly in the majority. The kickers we shall always 
have with us; frequently their kicks are justified, but 
by making one satisfied we have made another friend.” 


Two-Month Electric Appliance Campaign 
in New York City 


N JULY 6 the United Electric Light & Power Com- 

pany started a “summer comfort” campaign for the 
sale of electric appliances through advertisements in 
the newspapers of New York City. Believing that the 
total sales of electric appliances would be greatly in- 
creased by encouraging the contractor-dealers to push 
their sale, the United company has included a co-opera- 
tive feature in the advertisements calling attention to 
the fact that appliances are sold by local electrical 
dealers as well as by the company’s branch offices, 

A series of twenty advertisements has been prepared 
and will appear in the evening newspapers during July 
and August, and in order that the dealers may realize 
the fullest benefit from the advertising, a pamphlet 
showing all of the advertisements and the date on which 
each will appear has been sent to all electrical dealers 
in the city. This will enable them to time their own 
advertising and window displays to the best advantage. 

The campaign is under the direction of Ralph Neu- 
muller, advertising manager of the United Electric 
Light & Power Company. 
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Summer (omforts 
for you—at home 


where the heat is most oppressive— 
your kitchen. Use an Electric Fan 
with its cooling breezes for your 
comfort. Use it also to dispel cook- 
ing odors from the home. You'll 
be healthier, happier and more 


Electric Fans comfortable, we are certain. 


from $11.00 up 


Sold by local Electrical Dealers and by our three Branch Offices 


Che United Electric Shops '39.£ 487, 5,33 


89'"STREET & BWAY 
OF THe Uniteo Exectric Licnt & PowerCo. 146'°STREET & B'WAY 
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Digest of Electrical Literature 


Including Brief Abstracts of and References to 
Important Articles Appearing in the Scientific and Engineering Press 
of the World 





Generators, Motors and Transformers 


Calculating the Weight of Copper Needed for a 
Dynamo.—F. LoprE.—Starting with fundamental for- 
mulas relating to air-gap density, armature length, num- 
ber of poles, pole pitch, etc., the author derives expres- 
sions for the weight of armature and field windings 
for a direct-current dynamo. After fixing certain prac- 
tical limits for current density, magnetic induction and 
geometrical proportions, these expressions permit the 
determination of extreme cases so that all practical 
machines would come within these limits. Thus the 
weight of armature copper in a direct-current machine 
is found to be between 0.36 kg. and 3.47 kg. (0.79 lb. to 
7.64 lb.) per kilowatt. The weight of the field winding, 
on the other hand, is found to be practically independ- 
ent of the output, while the product of number of 
revolutions per minute and field-winding copper weight 
(in kilograms) is found to be from 34,000 to 400,000 
(75,000 Ib. to 882,000 Ib.). Another conclusion is that 
the amount of copper used in the field will be smaller 
for high angular velocity and few poles.—Revue Gé- 
nérale d’Electricité, April 3, 1920. 

Commutation in Direct-Current Machines.—EMIL. 
ALM.—On the basis of Lamme’s suggestion that all the 
various voltage components in a commutating coil may 
be assumed to be induced by rotation in a constant 
magnetic field, the author reviews the commutation 
problem and gives analytical expressions for the induced 
emf. components. Special attention is given the appli- 
cation of the theory to special problems such as the 
commutation in fractional-pitch windings and the effect 
for high angular velocity and few poles.—Revue Gé- 
nérale d’Electricité, April 3, 1920. 


Generation, Transmission and Distribution 


Three-Phase Transmission Line Constants as Referred 
to the Frequency of the Third Harmonic.—SwYNGE- 
DAUM.—In considering the ordinary equations for volt- 
age and current along a transmission line the author 
establishes some simple approximate rules for deter- 
mining the apparent impedence of a relatively short line, 
as measured from the sending end. Numerous examples 
are worked out as illustrations, and particular stress is 
laid upon the third-harmonic resonance which may occur 
if the constants of a distribution system take on certain 
values.—Revue Générale d’Electricité, April 10, 1920. 

Quarter-Wave Transmission Lines.—BUNET.—After a 
brief discussion of difficulties, such as poor voltage 
regulation, which are met in an attempt to operate lines 
of more than 300 miles at 50 cycles the author considers 
the possibility of extending present transmission ranges 
by utilizing the peculiar properties of the so-called 
“quarter-wave” line. On an open alternating-current 
line of certain length, equal to one-fourth of a wave- 
length—around 900 miles at 50 cycles—a particular type 
of resonance will occur, the received voltage being many 
198 





times higher than the voltage at the generator end and 
lagging just 90 deg. behind it. Such a quarter-wave 
line, therefore, is utterly unsuitable for ordinary con- 
stant-voltage transmission. It has been shown, how- 
ever, by Steinmetz and others, that if the generator 
current is maintained at a constant value the received 
voltage will remain substantially constant whatever the 
load. This suggestion is taken up and numerical cases 
are worked out and presented in tables to illustrate the 
feasibility of a practical application of the scheme. 
Naturally, ordinary alternators could not be used with 
a quarter-wave line, but there are certain types of 
constant-current machines which may be better adapted 
for this form of power transmission.—Revue Générale 
d’Electricité, March 20, 1920. 


Installations, Systems and Appliances 
Alternating-Current Lightning Arresters.—V. E. 
GOODWIN.—For a number of years the standard form of 
lightning arrester has been the electrolytic cell. This 
cell has a high discharge rate and high electrostatic 
capacity and is effective for large power stations where 
attendants are on hand to look after the charging, etc., 





HIGH-FREQUENCY ABSORBER, 15,000 TO 25,000 VOLTS 


that is required. A more recent form of lightning pro- 
tector is the oxide-film arrester. The electrostatic capac- 
ity of this cell is lower than that of the aluminum cell, 
and from laboratory data the latter would appear to 
possess better qualities for protection, but in actual 
service the relative merits are more nearly equal. The 
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oxide-film arrester requires no attention and hence is 
more suitable for isolated installation. Neither of these 
arresters offers protection against high-frequency 
surges, and therefore it has been necessary to develop 
a device known as the high-frequency absorber, which 
consists of a static condenser connected in series with 
a resistor. The condenser acts as an automatic relief 
valve for high frequencies and the resistor as a means 
of absorbing the energy which is tending to produce 
these oscillations. They are so designed as to pass on'y 
small leakage current at normal frequency. If the fre- 
quency should increase from some extraneous source, 
such as an arcing ground, the current through the device 
would tend to increase nearly in proportion to the fre- 
quency if the energy supplying this condition were not 
limited. This fortunately is the case as the high-fre- 
quency energy is limited in value. Hence as the current 
through the condenser and series resistance increases 
the resistance absorbs the energy and dampens the oscil- 
lations, thus rendering them less dangerous to the sys- 
tem. One of these devices is shown in the illustration. 
It is installed as an auxiliary to the lightning arrester.—- 
General Electric Review, May, 1920. 


Electrophysics and Magnetism 


Variation of Residual Induction and Coercive Force 
with Magnetizing Force-—R. L. SANFORD and W. L. 
CHENEY.—A report of an investigation to ascertain 
whether or not analytical expressions similar to the re- 
luctivity relationship of Kennelly correctly represent the 
variation of residual induction and coercive force with 
the maximum magnetizing force. Hysteresis measure- 
ments were made on a number of samples covering a 
wide range of materials using magnetizing forces up to 
2.500 gausses. The relationships H»/B,- = a, + b,Hm 
and H»/H-. = a, + b,Hm were found to hold within 
the limits of the probable experimental error.—Scientific 
Paper No. 384, Bureau of Standards. 


Units, Measurements and Instruments 

Accuracy of Commercial Electrical Measurements.— 
H. B. Brooxs.—In this paper are discussed the accuracy 
required in commercial electrical measurements and the 
means of obtaining it, namely. proper choice, installa- 
tion, use and maintenance of instruments. Conditions 
of use, external disturbing influences and features of 
design and construction affecting the accuracy are con- 
sidered in detail. The best types of instrument for 
measuring voltage and current are mentioned. The 
sources of error in electrodynamic wattmeters are dis- 
cussed, including the effect of instrument transformer 
errors. The principal factors affecting the accuracy of 
watt-hour meters are given. In conclusion some im- 
provements which should be forthcoming soon are men- 
tioned.—Paper presented before the A. I. E. E., Feb. 
20, 1920. 


Measurement of Hysteresis Values from High Mag- 
netizing Forces.—W. L. CHENEY.—A study of the pos- 
sible causes for the divergence of hysteresis data as 
compared with those obtained on standard apparatus 
has led the writer to believe that readings are affected 
by (1) the residual magnetism in the core of the elec- 
tromagnet after the primary circuit has been broken; 
(2) a change in the distribution of the flux about the 
specimen when the magnetizing force is changed from 
a high value to a low one, and (3) magnetic viscosity. 
As a result of this study a method for measuring the 
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coercive force which yields results comparing more 
favorably within the experimental error with data ob- 
tained on standard apparatus has been developed. The 
coercive forces and residual inductions from maximum 
magnetizing forces ranging from zero to 2,500 gausses 
have been plotted against the latter as the independent 
variable. Both curves resemble in shape the intensity 
of magnetization curve.—Scientific Paper No. 388, 
Bureau of Standards. 


Telegraphy, Telephony and Signals 
A Secret Common-Battery Intercommunication Tele- 
phone System.—In this article details of an intercom- 
municating telephone set developed by the British Post 
Office for both inside and outside use are given.—London 
Engineer, May 28, 1920. 


Duplex Radio Between the United States and Germany. 
—Practice in modern radio seems to tend toward the 
use of a duplex arrangement, comprising a powerful 
transmitting station with a large sending antenna, and 
a co-ordinated receiving station at 15 to 25 km. (10 to 15 
miles) distance, with a coil antenna of high selectivity 
and tube amplifiers of various kinds. The Nauen station 
in Germany is now working on such a duplex plan 
with the receiving station at Getlow, 30 km. (19 miles) 
distant. The latter station has two square six-turn 
coil antennas, each with’ 28-m. (92-ft.) side and at 1 m. 
(3.3 ft.) distance from each other on the same support. 
One of these receives Annapolis at 17,000 m., the other 
New Brunswick at 13,500 m. wave length, neither of 
them suffering any serious disturbance from the Nauen 
12,600-m. wave. By use of radio and audio amplifiers 
and an acoustic resonance transformer it has been pos- 
sible to establish reliable high-speed reception of the 
American stations directly on a Morse inker.—Elek- 
trotechnische Zeitschrift, Jan. 8, 1920, abstracted 
from Telefunken-Zeitung, No. 18 and 19, 1919. 

Distance of 7,500 Miles Covered by 80-kw. Stations.— 
It is said that the Getlow station recently has succeeded 
in receiving the two 80-kw. stations Tjililin and Malabar, 
in the Dutch Indies, on a Morse inker. The distance 
covered in these cases is about 12,000 km. (7,500 miles). 
—Elektrotechnik und Maschinenbau, April 4, and Elek- 
trotechnische Zeitschrift, Feb. 12, 1920. 


The Rome Radio Station of the Italian Navy.—CyYRIL 
F. ELWELL.—The antennas, ground system, arc, gener- 
ating and control equipment at the Rome transmitting 
station are described and the numerical data are offered 
by the author.—Proceedings Institute of Radio Engi- 
neers, June, 1920. 


Wireless-Telephone Progress.—Details of apparatus 
used in recent experiments.—London Electrician, May 
21, 1920. 


Use of Ground Wires at Remote-Control Stations.— 
A. Hoyt TAYLOR.—By utilizing the directional selectiv- 
ity of subterranean receiving antennas it has proved 
possible to install receiving stations in the immediate 
vicinity of transmitting stations. The proper design of 
the underground antennas, the construction of the 
shielded rooms for the receiving sets and the mode of 
“remotely” controlling the nearby transmitting station 
are described in detail. The complete design, layout and 
installation of several such naval “remote” control sta- 
tions is then given. Their proper mode of use and 
advantages are considered.—Proceedings Institute Radio 
Engineers, June, 1920. 









tinued slight slackening in most 

sections, although in the Middle 
West no fluctuation is yet apparent 
and in the Northwest retail trade 
is as brisk as ever. Stocks are begin- 
ning to improve and deliveries are 
getting easier. On the Pacific Coast 
and in the Middle West collections 
are tightening, but in the East they 
are in fair shape and in the South 
a surplus of money is looked for 
with the harvest of the cotton crop. 
Trade acceptances have been found 
of value in the credit situation. 


J inaea' st reports show a con- 














































CONSTRUCTION work, especially for 
industrial purposes, is under way in 
good volume in the East and South, 
and an optimistic feeling prevails 
throughout the country as to busi- 
ness conditions. Crop reports are 
generally favorable. 


Except for increases on heating 
appliances and schedule material, 
prices remain steady. Fan sales 
are light, though warm weather 
helped them in New England. Rigid 
conduit is almost unobtainable in 
the East. Flexible armored conduit 
is spotty. 


ELECTRICAL exports for May 
reached nearly $9,000,000, surpass- 
ing April’s by $2,000,000 and making 
a record for the year. Total exports 
for the first five months of 1920 are 
$37,712,177, a gain of $100,000 over 
the corresponding period of 1919. 


ELectric furnaces for melting 
non-ferrous metals have increased 
in number at a good rate, and in- 
quiries are received in good volume. 
Sales this year are reported to be 
four times as large as those of a 
year ago. 


FINISHED stocks of pole-line hard- 
ware have been about cleaned out 
by the heavy demand on manufac- 
turers, and it is very difficult to 
take care of the business on hand 
even after discrimination in accept- 
ing orders. 







CAR SHORTAGE is curtailing indus- 
trial production in all sections of 
the country through the inability of 
manufacturers to procure delivery 
of their raw materials. 










A MOVEMENT toward the stand- 
ardization of service voltages is 
receiving consideration in central- 
station and manufacturing circles, 
following the success attained in 
transformer rating standardization 
in the last four years. 













A DECIDED improvement in trade 
conditions in the brass industry is 
noted as a result of the failure of 
labor agitators in the Naugatuck 
Valley of Connecticut to carry 
through a successful strike for 
higher wages. 
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STANDARDIZATION of transformers 
in the last four years has reduced 
the number of kva. and voltage rat- 
ings to about 40 per cent of the 
listings formerly carried. Orders 
for special transformers are only 
one-third as numerous as in the pre- 
standardization days. 


ONE OF the two 25,000-kva. units 
to be installed at the West Penn 


News 
in Brief 


Summary of Market 
Conditions and of Re- 
cent and Approaching 

Happenings of Im- 
portance to the 
Industry 





Power Company’s new six-million- 
dollar station at Springdale, Pa., 
was started recently. 


No PROPOSAL for home rule or 
municipal ownership of public utili- 
ties has been thus far adopted by 
the Illinois Constitutional Conven- 
tion, which has adjourned to Sept. 
21. 


STEPs to tie together the 30-cycle 
and 60-cycle, 140-kv. systems of 
the Consumers’ Power Company in 
Michigan are being taken. When 
this work is completed there will be 
a 140-kv. steel-tower transmission 
line approximately 450 miles in 
length. 


FOLLOWING the increase in rates 
recently granted to the Pacific Gas 
& Electric Company and the Great 
Western Power Company the oil 
companies of California have an- 
nounced an increase in the cost of 
oil in the fields of 12 cents. This 
raises the cost from $1.48 to $1.60 a 
barrel, which will mean an increase 
of approximately $500,000 in the 
operating expenses of the Pacific 
Gas & Electric Company. The 
Great Western Power Company will 
not be affected by the increase until 
the first of next year. 


H. G. BUTLER, power administra- 
tor of the Railroad Commission of 
California, in announcing that the 
danger of power shortage is over for 
this year, says that all restrictions 
for southern California will be re- 
moved by Sept. 1 and that restric- 
tions on acceptance of new contracts 
will be modified at once. 
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MUCH damage to transmission and 
distribution systems has been caused 
in Idaho and Nevada by an electrical 
storm that swept the Northwest. 
All the mines at Goldfield, Nev., 
were forced to shut down because of 
the failure of electrical supply. 


INCREASING disposition on the part 
of the public to help public utilities 
was reported at the convention of 
the Sales Managers’ Association at 
Association Island, N. Y. R. H. 
Tillman was chosen as chairman of 
the executive committee for the com- 
ing year. 


DEFERRED plans for building a 
large dam across the Colorado River 
at Marble Falls, Tex., and the in- 
stallation of a 100,000-hp. hydro- 
electric plant are to be pushed. 


THREE electric utility issues, 
totaling $12,500,000, were placed on 
the market this week. The largest 
of these, $8,000,000 of first mortgage 
6 per cent gold bonds, issued by the 
Duquesne Light Company, Pitts- 
burgh, will be used to increase to 
120,000 kw. the capacity of its new 
Colfax plant and for adding a 
40,000-kw. turbo-generator to its 
Brunot Island plant. 


ACCORDING to a ruling by the 
Comptroller of the Treasury, the 
new Federal Water Power Commis- 
sion has no power to use any of its 
appropriation to employ clerical, 
technical or other assistance but 
must depend on the present person- 
nel of the Departments of War, the 
Interior and Agricu!ture. 


SPEAKING before the Ohio Electric 
Light Association, George H. Cush- 
ing, a prominent Chicago coal man, 
said enough bituminous coal had 
been produced this year for the en- 
tire needs of the country but that 
uncontrolled industries, fearing a 
shortage, had got possession of most 
of it. 


ANNOUNCEMENT has been made 
this week of the appointment of Sid- 
ney Z. Mitchell, president Electric 
Bond & Share Company, as chair- 
man of the public policy committee 
of the N. E. L. A. 


Prices for spot coal continue to 
move upward, and a_ prominent 
Eastern utility is reported as having 
paid $18 a ton last week. 


UTILITIES are beginning to take 
advantage of the Interstate Com- 
merce Commission coal transporta- 
tion priority order and as a result 
are obtaining more contract coal at 
a price considerably below that pre- 
vailing in the open markets. 
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Coal Priority Order Means More 


Coal at Contract Price 


UICKLY following the order of the Interstate Com- 
merce Commission last week granting to public 
utilities coal transportation priority, numerous electric 
light and power companies filed requests for assignment 
of cars, and coal is now being shipped in accordance. 
Not only does this order assure the utilities of a 
supply of coal for current requirements, but the utility 
men see in the order an opportunity to procure more 
coal on contract. This would mean a very considerable 
saving in money to utilities. 
According to the order the coal operator must become 
a party to each car assignment order. Consequently it 
is not compulsory on his part to supply coal on contract, 
but it is thought that the operators will in most cases 
find it expedient to load assigned cars at the contract 
price. 


S. Z. Mitchell to Head N. E. L. A. 


Public Policy Committee 


NNOUNCEMENT was made this week of the 

appointment of Sidney Z. Mitchell, president of 
the Electric Bond & Share Company, as chairman of 
the public policy committee of the National Electric 
Light Association. 

The public policy committee will have an unusual 
amount of important work come before it this year, 
including the guidance of the new Public Relations 
Section. From the executive committee of this section 
President Martin J. Insull has appointed M. S. Sloan, 
John F. Gilchrist and Chairman J. E. Davidson members 
of the public policy committee. 

It is understood that Mr. Mitchell is planning special 
sub-committees of the public policy committee on 
national questions, one of which is public utility 
financing. He is also planning one or more important 
meetings which will call for discussion and co-operation 
from the leading business men of the nation, bankers 
and men in public life. Upon inquiry Mr. Mitchell said 
he would announce in detail his program at a later date. 


Water-Power Act Starts Many 
Activities in Northwest 


OLLOWING the signing of the water-power bill a 

large number of new developments have been started 
or planned in the Northwest, the great importance of 
the act to that section of the country having thus al- 
ready become manifest. One of these developments is 
that at the “Z’’ Canyon on the Pend Oreille River at 
Metaline Falls, where 400,000 hp. will be developed at a 
cost of approximately $20,000,000. The city of Vale, Ore., 
is to construct a municipal plant at a cost of $300,000. 
The International Portland Cement Company will con- 
struct a quarry at Portrock, Idaho, and will spend $50,- 





000 on a power house and crusher on Pend Oreille Lake. 
Plans are being made to install a large power and indus- 
trial plant at Priests Rapids, on the Columbia River, 
that will require an initial expenditure of $5,000,000 
and will cost more than three times that sum before 
the ultimate amount of power is produced. The Kane 
Pneumatic Shock Absorber Company of Centralia, 
Wash., is to build a 1,500-kw. plant at Fords Prairie. To 
Scio, Ore., has been granted the right to develop 362 hp. 
from Thomas Creek for municipal purposes. The Bend 
Water, Light & Power Company is to develop 4,233 hp. 
on Tumalo Creek near the town of Bend. The Grange- 
ville (Idaho) Electric Light & Power Company is in- 
creasing the capacity of its plant on Lolo Creek, 
as well as the capacity of its transmission lines. 
Work on a new plant on the Wallowa River will be 
started at once by the Enterprise (Ore.) Electric Com- 
pany. The first unit will be 1,500-kw., and developments 
will be made up to 15,000 kw. as the demand increases. 
Application has been filed with the registrar of public 
lands in Helena, Mont., by the Rocky Mountain Company 
of Butte for a permit to develop water power on the 
Flathead River. The proposed development would in- 
volve the construction of five dams, with an exnenditure 
of approximately $10,000,000. 


Appointive Powers of Federal Water- 
Power Commission Limited 


EVERE limitations have been placed upon the Fed- 

eral Power Commission by an opinion just ren- 
dered by the Comptroller of the Treasury. That 
official rules that the commission may use none of 
its appropriation for the employment of clerical, tech- 
nical or cther personnel. The commission will have 
to depend entirely upon such help as may be loaned 
by the War, Agriculture and Interior Departments. 

In view of the slashing of appropriations which took 
place during the last Congress, the departments are 
in no position to part with stenographers and clerks, 
to say nothing of technical men. In handing down 
his opinion, the Comptroller said in part: 

“T think it is reasonably clear that these provisions 
negative the suggestion of any intent to vest in the 
commission authority to build up an organization of 
employees, either by original appointment or by trans- 
fer from other branches of the government service. 
The responsibility for the work of this commission is 
placed by law upon the Secretary of War, the Secre- 
tary of the Interior «nd the Secretary of Agriculture, 
and each of these secretaries is authorized to use the 
personnel and other facilities of his department to 
accomplish such work. If the personnel of the three 
departments concerned is not adequate to perform 
properly the regular work of said departments and 
also the work of the commission, it is for the three 
secretaries, who are also the members of the commis- 
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sion, to determine what work shall be accomplished 
and what shall be left unperformed. 

“When Congress provides a lump sum appropriation 
for the expenses of the commission or board, it usually 
stipulates that the appropriation is available for the 
employment of personal services, if the employment of 
such services is contemplated, and specific authoriza- 
tion is required by law if personal services are to be 
employed by the commission at the seat of govern- 
ment. The comparatively small appropriation made for 
the expenses made necessary by this act contains no 
such provision, although it expressly mentions other 
items such as rent and transportation and subsistence. 
This is another indication that the appropriation for 
the expenses of the commission was not intended 
to be available for the payment of any salaries other 
than the salary of the executive secretary. 

“Any department or agency of the government is 
authorized upon the request of the commission to de- 
tail temporarily such of its officers or employees as 
may be necessary in connection with the investigations 
provided in Section 4 of the act; such number of 
officers or employees in the Departments of War, the 
Interior and Agriculture, of any grade or class, as 
may be necessary in connection with any authorized 
work of the commission, may be assigned to duty with 
said commission, but transfers from said departments 
to the commission are neither necessary nor author- 
ized; and no appointments by the commission of offi- 
cers or employees other than the executive secretary 
are authorized either by way of original appointment 
or by transfer from another department or establish- 
ment of the government.” 


Power Restrictions in Southern California 


to Be Removed 

HE power administrator of the Railroad Commis- 
ee of California, H. G. Butler, has announced 
that all power restrictions for southern California will 
be removed by the first of September and that the 
restrictions on the acceptance of new contracts by the 
power companies will be modified at once. “The power 
companies,” he stated, “acting under instructions of the 
power administration early this spring, modified the 
hours of use by consumers so as to conserve storage 
water and limited new business to that which was 
essential. These restrictions, together with cold 
weather in April, May and June and late rains, in- 
creased the water supply and kept the load light. 

“This with a new power plant of 17,000 hp. of the 
city of Los Angeles placed in operation a week ago and 
three plants that will be put in operation within thirty 
days, one of 8,000 hp. of the city of Los Angeles, and 
two of the San Joaquin Light & Power Corporation 
totaling 70,000 hp., has relieved the situation to such an 
extent that the danger of shortage this year has passed.” 

It will be necessary, however, it was pointed out, to 
operate all steam plants to practically full capacity dur- 
ing this season. Accidents in the power plants might 
make temporary restrictions necessary again. 

The companies that will be affected by the lifting of 
the power restrictions are: Southern California Edison 
Company, Southern Sierras Power Company, San Joa- 
quin Light & Power Corporation, Ontario Power Com- 
pany, Los Angeles Gas & Electric Company, Mount 
Whitney Power & Electric Company and the Bureau 
of Power and Light of the city of Los Angeles. 
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New Securities Totaling $12,500,000 
Marketed This Week 


HREE electric utility issues totaling $12,500,000 

were placed on the market this week. The Duquesne 
Light Company, Pittsburgh, Pa., placed $8,000,000 first 
mortgage 6 per cent thirty-year bonds which were sold to 
vield 74 per cent; the Louisville (Ky.) Gas & Electric 
Company sold $3,500,000 of 8 per cent notes due Jan. 15, 
1923, and the United Electric Light Company, Spring- 
field, Mass., issued $1,000,000 ten-year 7 per cent notes 
at 96.53, yielding 74 per cent. The two latter issues 
are to retire previous ones. 


Final Steps Being Taken in Unifying 140- 
Ky. Consumers’ Power System 


TEPS toward the tying together of the 30-cycle 

and 60-cycle, 140-kv. systems of the Consumers’ 
Power Company in Michigan are under way. The north- 
ern division between Jaskson and the plants north of 
Saginaw operates at 60 cycles with main transmission 
at 140 kv., while the southern division between Jackson 
and Battle Creek has been operating at 44 kv., 60 
cycles, though the main transmission lines were built 
to operate at 140 kv. The western division north and 
south of Grand Rapids is 30 cycles, operating at 140 kv. 
A 140-kv. steel-tower line from Argenta to Battle Creek 
is under construction and will furnish the tie between 
the existing 140-kv. lines in the three divisions. A 
15,000-kva., 60 to 30-cycle frequency changed at Battle 
Creek will complete the tie between the two systems 
and make a 140-kv. transmission system of approx- 
imately 450 miles of steel-tower line when the circuits 
from Jackson to Battle Creek are changed to 140-kv. 
operation. A new 10,000-kva. turbo-generator and six 
900-hp. B. & W. water-tube boilers with economizers, 
replacing eighteen 400-hp. boilers now in use, are in 
process of installation at the Battle Creek plant. A new 
140-kv. outdoor substation of 16,000 kva. is also under 
way. The work represents the detailed carrying out 
of plans formulated several years ago for the unifica- 
tion of the system with a main transmission voltage 
of 140 kv., though it has been tied together for some 
time through the 40-kv. lines of the southern division 
and a 5,500-kva. frequency changer at Kalamazoo. 


Industries Outbid Utilities for Coal 


NOUGH bituminous coal has been mined and 

delivered this year to supply the entire needs of 
the country, but most of this fuel has gone to uncon- 
trolled industries that have become panic-stricken by 
the continual cry of a coal shortage and have bought 
coal regardless of price, according to statements made 
by George H. Cushing, director of the American Whole- 
sale Coal Association of Chicago, a coal jobbing organ- 
ization, in an address before the recent convention of 
the Ohio Electric Light Association. 

As a result of the alleged coal-shortage propaganda 
the buying for winter storage, which the speaker said, 
ordinarily never started before July 15 and often not 
before Aug. 15, was started months earlier this year, 
and those with the most money got the most coal. This 
unreasonable buying and the inequitable distribution 
of the coal created a coal shortage based on demand at a 
time when there would have been ample for all con- 
sumption needs if it had only been placed where it was 
most needed. 
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The speaker blamed government agencies for prop- 
agating the coal shortage idea, but some of the 
members present thought that it was the coal men who 
had started the story in an effort to keep up prices. Be 
that as it may, it all seemed to agree that the coal 
men are now endeavoring to stave off a return of 
government control. 


Supply Manufacturers Elect New 
Section Chairmen 


-\, URING the sessions of the various sections of the 
Associated Manufacturers. of Electrica! Supplies 
at Eastern Point, Conn., June 28 and 29, several of the 
sections elected new officers. A. H: Fleet, Cutler-Ham- 
mer Manufacturing Company, was elected chairman of 
the Attachment Plug Section; Lewis. MeCarthy, Mac- 
allan Company, of the Line Material Section; W. D. 
Steele, Benjamin Electric Manufacturing Company, of 
the Industrial Lighting Section; G. A. Burnham, Condit 
Electrical: Manufacturing Company, of the Air-Circuit 
Breaker Section, and C. A. Bates, Bryant Electric Com- 
pany, of the Fuse Section. 


Coal Price Anywhere Up to 
$23 a Ton 


PO'l coal prices are, as one. persen expressed it, 

“all over the lot.” Within the past ten days prices 
as high as $23 a ton delivered have been reported paid 
by Eastern utilities. Middle Western and Northwest- 
ern utilities are not paying such high prices-for’ spot 
coal as are the Eastern properties. 

The Public Service Corporation of. New Jersey last 
week paid $14 for one lot and had *more-offered at 
$17.50 which it refused to buy on the basis that the 
cost was exorbitant. The Public Service Commission 
of the Second District of New York stated that New 
York utilities within the past few days had paid any- 
where from $16.40 to $23.10 for coal. One shipment of 
2,000 tons was bought f.o.b. Staten Island for $14.50. 
This coal, delivered at the boilers, will probably cost 
between $16 and $18 per ton. 

It is interesting to note in this connection that tide- 
water coal for New York was quoted in 1914 from 
$2.82 to $3.25. 

Some interesting figures on the cost of coal.in June, 
1920, compared with June, 1914 and 1919;.are avail- 
able. The Nebraska Power Company in June, 1920, 
paid $5.65 f.o.b. destination against $4.85 in June, 1919, 
and $2.78 in June, 1914. 

The Columbus, Delaware & Marion (Ohio) Electric 
Company reports its May coal cost just 125 per cent 
greater than that for the previous May, with exactly 
the same plant and practically the same output and load. 

The Northern States Power Company, Minneapolis, 
Minn., paid $8.69 fer Hocking screenings in June, 1920, 
against $5.30 in June, 1919, and $3.10 in June, 1914. 

The Boston Edison Company reports the following 
price per long ton delivered to the boilers: June, 1920, 
$11.223; June, 1919, $7.010; June, 1914, $3.929. 

Coal Age reports the following prices this week for 
bituminous coal from the sections named: Boston, 
Cambrias and Somersets, f.o.b. mines, $11.50 to $13, net 
tons; f.o.b. Philadelphia, gross tons, $14.75 to $16.50; 
f.o.b. New York, gross tons, $15.10 to $16.85. New 
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York, f.o.b. piers from $16 to $16.25, alongside from 
$17 to $17.25. Philadelphia, $12.50 to $14, f.o.b. 
Pennsylvania mines. Baltimore, $11 to $13 per net 
ton f.o.b. mine. Buffalo, $10 to $10.50 f.o.b. mine. 
Uniontown, Pa., $11.25 and $11.75 for classified coals. 
Columbus, Hocking screenings, $5 to $8 f.o.b. mine with 
50 cents additional for mine-run. Chicago, mine-run, 
$5.50 to $6.50, f.o.b. mines. Birmingham, $6.50 to 
$8.50. for spot coal, f.o.b. mines. Louisville, western 
Kentucky mine-run, $5 to $5.25, f.o.b. mine. 

James J. Storrow, fuel administrator for Massa- 
chusetts, testifying in New York before the United 
States Senate committee on reconstruction and pro- 
duction on Tuesday, stated that under the Fuel Admin- 
istration West Virginia coal was $2.60 and Pennsylvania 
$3; which allowed a fair profit. The price of. soft 
coal at the mines now, he testified, is from $11 to $14. 





California Co-operative Campaign 
to Be Tried in Ohio 


HE last two days of the Ohio Electric Light Asso- 

ciation’s twenty-sixth annual -convention were 
devoted to the consideration of commefcial.topics, rural 
business and means for obtaining coal. 

The California co-operative plan is to be tried in Ohio 
at the suggestion of P. J. Williams of Cincinnati, and 
C. G. Eichelberger of Cincinnati and J. C. Matthieu of 
Dayton were appointed to represent the central stations 
in a conference with men from other branches of the 
electrical industry. One of the principal objects is to 
foster the installation ot more convenience outlets. 

Electric cooking, rurai business and the need of con- 
venient outlets were ali touchea pon in the report of 
Chairman C. G, Eichelberger %* the new-business co- 
operations committee, and eacr. of the subjects was 
discussed at length. P. L Miles of the Edison Electric 
Appliance Company said that an investigation con- 
ducted by his company indicated that there are only 
about 75,000 electric ranges in use in the United States, 
while the estimated output of the factories during 1920 
is about 50,000. Next year the manufacturers expect 
to have a production capacity of 125,000 electric ranges, 

The rural-line discussion on the paper “Under What 
Conditions Is Rural Business Profitable?” by D. O. 
Vaughn of Sidney;Ohio (see abstract in the ELECTRICAL 
WorLD of July 3, page 29), was led by D. L. Gaskill, 
Greenville, Ohio, who has had considerable experience 
with small and not over-prosperous farmers. To keep 
the farmers from going to the Legislature and demand- 
ing service the central stations should take the business 
now and on a profitable basis, However. he advised the 
farmers’ owning and maintaining the rural lines. 

Electric heat treatment of steel was the subject of a 
paper by R. T. Kaighan of Cleveland. Additional data 
on high temperature electric furnaces were submitted 
by A. D. Dauch, Pittsburgh, and on furnaces operated 
at less than 1,000 deg, Fahr. by R. P. Dunning of 
Cincinnati. 

George H. Cushing of the Wholesale Coal Association 
of Chicago, as reported elsewhere, said that there was 
really no coal shortage and, calling upon the state asso- 
ciation to condemn by resolution the recent order of the 
Interstate Commerce Commission granting a coal pri- 
ority to public utilities for current use, presented argu- 
ments against regulation both as to the coal business 
and public utilities, 
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J. C. Martin of Columbus, attorney for the Ohio asso- 
ciation, answered Mr. Cushing by emphatically stating 
that the public utilities were unable to obtain the coal 
necessary for operation and argued not only for state 
regulation of public utilities but also for the regulation 
of the coal business in the interest of the consumers. 

M. H. Aylesworth, in his discussion of the general 
public utility situation and the National Electric Light 
Association organization, contended that the Ohio Elec- 
tric Light Association should go on record in favor of 
a fuel priority order and should commend the Interstate 
Commerce Commission for its order protecting the con- 
suming public by providing coal to the public utilities 
for current use. The speaker said that a recent public 
utility coal survey made by the National Electric Light 
Association and presented to the Interstate Commerce 
Commission prior to its order of July 13 proved con- 
clusively that the public utilities were unable in many 
instances to obtain coal at any price, and that unless 
some immediate relief was granted by the proper 
authorities the public utilities of the nation would enter 
the winter months without a reserve supply of coal, 
which would be disastrous in the event of a heavy bliz- 
zard or a railroad strike, 


Features of Federated Societies 
Explained 


NSWERS to many questions asked by engineers 
A not fully informed of the objects and methods of 
the Federated American Engineering Societies are con- 
tained in Bulletin No. 2, just issued by the joint con- 
ference committee, which emphasizes the fact that, 
strictly speaking, the organization is not a new one 
but the successor to the existing Engineering Council, 
the work of which will be amplified as to scope, and 
a much more extended plan of membership adopted. 

Some confusion exists as to the basis of representa- 
tion where there are both a state organization and 
strong local organizations and affiliations. The consti- 
tution provides that a state council or organization, 
representative of the engineers and allied technologists 
in the state, can be represented on the American Engi- 
neering Council on the basis of all the engineers and 
allied technologists in the state. If, however, there 
exists a strong local organization or affiliation which 
elects to have its own representative or representatives 
on the council, then the state organization is entitled 
to representation on the basis of all the engineers and 
allied technologists in the state, less the engineers and 
technologists that are to be represented through their 
local organization. 

Another point brought out in the bulletin is that 
there is no provision for membership dues in the con- 
stitution or bylaws. These provide for funds contrib- 
uted by the member societies for the support of the 
federated societies. Inasmuch as it would be unreason- 
able for a small local society to pay as large a con- 
tribution as a national society, the constitution provides 
that the contribution shall be on the basis of the num- 
ber of members in the organization at the rate of 
$1.50 per member for national societies and $1 per 
member for local, state and regional organizations or 
affiliations. The individual, therefore, does not directly 
pay any dues, but the member society of which he is 
a member contributes on a per capita basis of its mem- 
bership. 
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Pacific Coast A. I. E. E. Discusses 
Insulators 


HE ninth annual Pacific Coast convention of the 

American Institute of Electrical Engineers opened 
at the Multnomah Hotel, Portland, Ore., on Wednesday, 
with an attendance of 150, which is in excess of that at 
previous conventions. Vice-president-elect C. E. Mag- 
nusson recalled the fact the day was the centennial 
of some of the most important events in early elec- 
trical history. Whereas formerly most discoveries were 
made in universities, he said, the present tendency is 
for the research departments of large manufacturers 
to make discoveries and apply the latest scientific 
advances. For this reason the Pacific Coast is in some 
danger, Professor Magnusson said, as without indus- 
trial research manufacturing will not prosper. 

Three papers on insulators were presented and dis- 
cussed jointly. These were “Design and Application 
of Suspension Insulators,” by W. D. Peaslee; “Electrical 
Characteristics of the Suspension Insulator at the 
Higher Voltages,” by F. W. Peek, Jr., and “Unit Voltage 
Duties in Long Suspension Insulator Strings,” by Prof. 
H. J. Ryan and H. H. Henline. A great many 
instances were pointed out where insulators which had 
been in service from ten to twenty years had given 
the most satisfactory results. In some cases no failures 
whatever had been experienced in lots of 10,000 insula- 
tors in service more than twenty years, while in other 
cases insulators of more recent manufacture had failed 
after only a few years’ service. The Portland Railway, 
Light & Power Company, with 1,000-volt megger, dis. 
covered 12 per cent of defective units on its line afte: 
three years’ service. After six years’ more service 1 
per cent were found defective, although units testing 
100 megohms were not replaced. <A. C. Clarke ques- 
tioned the use of 1,000-volt meggers having a scale of 
2,000 megohms, and Professor Ryan agreed that if the 
insulator resistance reached the lower range of such 
meggers they were defective. 

Discussion of the merits of various types of suspen- 
sion units took place, manufacturers’ agents being the 
principal proponents of different types. Causes of fail- 
ure pointed out were improper treatment prior to firing 
and improper control of temperature during firing. 

There was a diversity of opinion upon the danger of 
cascading. W. A, Miller maintained that corona would 
prevent cascading because of its shielding effect, 
although the papers by F. W. Peek, Jr., and H. J. Ryan 
gave expression to a contrary opinion. The likelihood 
of vibration causing deterioration was advanced by S. 
C. Lindsay. Professor Ryan pointed out that there 
was little likelihood of vibrational damage within the 
porcelain due to the Piezo electrical effect. 

The electrostatic field in its relation to design was 
thought to be the most important matter now confront- 
ing insulator manufacture: . 

It was advocated that the Institute revise the spec- 
ifications for testing and rating of suspension units 
because at present identical insulators of different makes 
have widely divergent ratings, due probably to varying 
methods of testing. In tests of insulators by high 
frequency, which is now accepted as the most satisfac- 
tory method, Professor Ryan urged that net only the 
frequency but the period between succeeding impulses 
be specified, 

The convention continued on Thursday and Friday. 
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First 25,000-Kva. Unit Started at 
Springdale (Pa.) Station 


NE of the two 25,000-kva. units in the West Penn 

Power Company’s new six-million-dollar station at 
Springdale, Pa., was started on July 1. It is expected 
that the second unit will be operating by Sept. 1. Coal 
for this station, which is situated virtually at the mouth 
of the mine, will be conveyed from the mine through a 
tunnel under the Allegheny River directly to the boiler 
room. The company owns or has under lease 4,000 acres 
of coal land, and development of this is now under way. 
It is estimated that there are more than 40,000,000 
tons of coal at the door of the plant. 

Construction of the Springdale plant was begun in 
September, 1917, and continued without interruption 
during the war. The government has advanced $2,- 
409,000 toward the cost of the project. Two more 
units will be added to the station later. 


New Million Dollar Power Line 
for Toledo 


ONTRACTS have been closed by the Toledo (Ohio) 

Railways & Light Company for the building of a 12- 
mile high-tension overhead power transmission line to 
circle the city of Toledo, for the most part adjacent 
to the right-of-way of the Toledo Terminal Railroad, 
at an estimated cost of approximately $1,000,000. Work 
will be started this summer. The new line will be 
carried on specially constructed steel towers, averaging 
65 ft. in height and consisting of two circuits de- 
signed for about 65,000 volts and 80,000 hp. 

The power will be generated at the Acme Power 
Company’s plant on the East Side. The line will cross 
the Maumee River and extend along the Terminal belt 
line to Fitch, a station at the intersection of the 
Terminal and Toledo & Western Railroads. This is 
a distance of nearly 12 miles and is almost half of 
the city circle. 

The new line will furnish power for practically 85 
per cent of Toledo’s industries. The largest user is 
the Willys-Overland Automobile Company. 

The steel towers are being built by the American 
Bridge Company, a Toledo concern, and the work of 
construction has been awarded to A. Bentley & Sons 
Company and several other Toledo contractors. 


Puget Sound Company Gets 
Increased Rates 


HE Public Service Commission of Washington State 

has issued an order which made effective on July 21 
an increased rate schedule for lighting and power fur- 
nished by the Puget Sound Power & Light Company. 
The order was issued upon application of the company 
for waiver of statutory notice. The company’s increase 
in rates becomes effective on the same date as the 
increase recently announced by the Seattle municipal 
light plant and is identical with the municipal rate 
schedules. An exception is made in the commission’s 
order, however, in the cases of contracts with large 
power users. The company is directed to file all such 
unexpired contracts with the commission within ten 
days for investigation and official modification if the 
commission finds their continuance would constitute 
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discrimination. All other contracts are terminated as 
of July 21. 

Increases granted are from 534 cents to 6 cents a kilo- 
watt-hour up to 45 kw. for residential lighting and from 
2 cents to 24 cents on energy consumed in excess of 45 
kw. The initial increase on power rates is 34 cents to 4 
cents up to 100 kw., from which point the power rate 
decreases by quantity discounts. 





Duquesne Light Issue of $8,000,000 to 
Finance Increased Capacity 


ROCEEDS from the $8,000,000 of first mortgage and 

collateral trust 6 per cent gold bonds of the Duquesne 
Light Company, Pit.sburgh, Pa., placed on the market 
this week, will be used principally for increasing to 
120,000 kw. the original initial installed capacity of the 
new Colfax plant and for adding to the 120,000 kw. in 
the Brunot Island plant a second 40,000-kw. turbo- 
generator. The issue was offered at 85, thereby yielding 
7i per cent. 

The new Colfax plant is within two miles of a de- 
veloped coal mine owned by an affiliated company. It 
is proposed that the plant shall have an ultimate capac- 
ity of 300,000 kw. Initially two 60,000-kw. three unit 
turbo-generator sets will be installed. The first of these 
is expected to be in operation about Oct. 1, 1920. The 
entire output of this plant, which is owned by a closeiy 
allied company, the Cheswick Power Company, will be 
taken by the Duquesne Light Company, which will com- 
plete the construction of a 66,000-volt line tying in the 
Colfax and Brunot Island plants and encircling the 
greater part of the manufacturing and business section 
of the Pittsburgh district. 





Business and Pleasure to Blend at 
Contractor-Dealers’ Convention 


HE tentative program for the twentieth annual 

meeting of the National Association of Electrical 
Contractors and Dealers, which will be held at the 
Southern Hotel, Baltimore, Md., from Oct. 4 to Oct. 9 
next, provides for executive committee meetings on the 
first two days, the proceedings proper beginning on 
Wednesday, Oct. 6, with an address by S. C. Blumenthal, 
chairman of the Maryland State Association; the formal 
welcome by the Mayor and the response by Chairman 
W. Creighton Peet of the national body. Committee 
reports will be taken up and an address made on “The 
Industrial Outlook.” On Thursday J. A. Clark of the 
Westinghouse Electric & Manufacturing Company will 
make an address on “Sale of Motors for Industrial Use,” 
A. S. Abbot of the Electric Construction Company, St. 
Paul, Minn., will discuss “Successful Conduct of a Con- 
tracting Business,” and another address, on “Proper 
Handling of Fixture Sales,” will be made. In the after- 
noon the delegates will visit Annapolis and the Naval 
Academy. 

H. B. Kirkland will speak on “A Two-Billion-Dollar 
Industry” on Friday, Samuel A. Chase and W. L. Good- 
win will make addresses, W. G. McKettrick of the Na- 
tional Lamp Works will discuss industrial lighting, and 
the annual dinner will take place, followed by dancing 
The executive committee will hold its final meeting on 
Saturday, and arrangements for a sight-seeing tour in 
Washington on that day have been made for those who 
wish to visit the capital. 
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Illinois Constitutional Convention Rejects 
Utility Measures 


“T°HE Illinois Constitutional Convention has ad- 

journed to Sept. 21 without adopting any measures 
proposed for home rule or municipal ownership of 
public utilities: So many proposals were submitted and 
so much difference of opinion between the city of 
Chicago and the rest of the state developed that the 
convention has thus far failed to agree on any measures, 
several committee reports having been rejected. 


Electrical Storm Causes Great Damage to 
Northwest System 


N ELECTRICAL storm that swept the Northwest 

lately caused. severe damage to the transmission 
and distribution systems of the various power com- 
panies operating in that district. Besides tearing down 
great sections of lines, the power plant at Lewiston, 
Idaho, was put out of commission, as were substations 
at Moscow, Idaho, and the effects of the storm were 
felt as far south as Goldfield, Nev., where the sub- 
station of the Nevada-California Power Company was 
burned out. 


Sales Managers See Desire on Part of 
Customers to Help the Utility 


VEN though the papers and discussions were on 

widely different subjects, the constantly recurring 
keynote of the convention of the Sales Managers’ Asso- 
ciation, made up of representatives of fourteen of the 
large central stations, held at Association Island, N. Y., 
on July 12 to 14, seemed to be the co-operative spirit 
which is being shown by customers and prospective 
customers in helping central stations meet the unusual 
demand for service. In numerous cities represented in 
the convention customers have voluntarily asked how 
they could help the central stations meet the problems. 
This spirit has found expression in the rearrangement 
of peak hours, readjusting hours of employment and 
helping to raise funds through company financing. 

The convention was called to order Monday morning, 
July 12, by the chairman of the executive committee, 
T. I. Jones, who is general sales manager of the Brook- 
lyn Edison Company. The program was so arranged 
that a reasonable amount of time was given to recrea- 
tion, but from six to eight hours a day was devoted to 
the sessions of the convention. It included the fol- 
lowing papers: 

“Some Economic Problems of Interest to the Sales Man- 
ager,” by R. S. Hale, superintendent special research de- 
partment Edison Electrical Illuminating Company of 
Boston. 

“Discussions on Central-Station Financing with Relation 
to the Present Value of the Service Rendered to the Public,” 
introduced by Charles J. Russell, general commercial man- 
ager Philadelphia Electric Company. 

“The Present Practice and Policy in Connection with 
Line Extensions,” by Douglas Burnett, commercial manager 
Consolidated Gas, Electric Light & Power Company, Bal- 
timore. 

“Telephone-Order System,” by E. W. Lloyd, general con- 
tract agent Commonwealth Edison Company, Chicago. 

“Co-ordination of Central-Station Service with Private- 
Plant Operation,” by L. R. Wallis, superintendent sales de- 
partment Edison Electric Illuminating Company of Boston. 

“TIsolated-Plant Costs,” by John W. Meyer, assistant gen- 
eral commercial manager Philadelphia Bilectric Company. 
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“The Merchandising of Incandescent Lamps,” by Clarence 
Law, manager bureau illuminating engineering New York 
Edison Company. 

“Special Sales and Window Displays,” by E. A. Edkins, 
general manager electric shops Commonwealth Edison 
Company. 

“The Supply of Electrical Energy to Large Customers,” 
by R. H. Tillman, manager new-business department Con- 
solidated Gas, Electric Light & Power Company, Baltimore. 

In retiring from the chairmanship, T. I. Jones, 
general sales manager of the Brooklyn Edison Company, 
expressed his appreciation of the co-operation and 
courtesies that had been extended to him. R. H. Tillman 
was chosen chairman of the executive committee for the 
coming year, with R. R. Young and E. A. Edkins as 
other members of that committee. 


Deferred Texas Water-Power Project Now 
to Be Carried Out 


OL. C. H. ALEXANDER of Dallas, who promoted 

the construction of a large dam across the Colorado 
River at Marble Falls, Tex., and the installation of a 
hydro-electric plant of more than 100,000 hp. capacity 
several years ago, has just finished reorganizing the 
Syndicate Power Company, which will carry out the 
deferred enterprise. The dam is nartly finished. Ac- 
cording to Colonel Alexander, the contract for the con- 
struction of the first unit of the hydro-electric plant 
and the completion of the dam has been let to J. P. 
Nelson of San Antonio. It is estimated that the total 
cost of the project, including the building of power 
transmission lines to San Antonio, Austin and other 
towns within 150 miles, will be approximately $8,000,000. 


Society for Electrical Development’s First 
Bi-monthly Meeting 


HE first of the bi-monthly meetings of the executive 

committee of the Society for Electrical Development, 
established by Chairman Charles L. Edgar, was held on 
July 16, when a number of important questions were 
discussed, including the plan for co-operation between 
the society and the California Electrical Co-opera- 
tive Campaign. It was agreed that the society should 
take up with the Harvard School of Business Research 
the matter of the Research Bureau, co-operating in 
collecting data relative to the cost of doing retail mer- 
chandising in the electrical business. 

J. M. Wakeman, general manager of the society, was 
instructed to take up with manufacturers the impor- 
tance of more carefully scrutinizing their advertising 
copy to avoid showing appliances attached to lamp 
sockets which are not suitable for such use, as well as 
impossible combinations of appliances upon one socket. 
It was resolved that the society encourage the use by 
manufacturers of advertising copy similar in character 
to that now being used by the Western Electric Company 
and the G. & W. Electric Specialty Company, setting 
forth the necessity of public utility companies securing 
adequate financial support. 

Samuel E. Doane attended the afternoon session and 
presented to the committee for its consideration a plan 
for demonstrating the industrial illumination exhibit 
which was shown at the National Electric Light Asso- 
ciation convention at Pasadena. The general manager 
was instructed to meet with Mr. Aylesworth of the N. E. 
L..A. to decide what can be done to further the plan. 
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Decisive Defeat for Municipal Own- 
ership.—At a special election in the city 
of Minot, N. D., July 13, to determine 
whether or not the city should own and 
operate its electric light, steam heat 
and telephone utilities, the vote stood 
560 for municipal ownership and 877 
against. 

New Hydrophone for Navy Service.— 
For the past year the Navy Depart- 
ment has been at work on an improved 
type of hydrophone rather than tele- 
phone as was reported on page 1391 in 
the ELECTRICAL WoRLD for June 12. The 
instrument can be used by naval ves- 
sels for determining the depth of water 
underneath a vessel and for locating 
and communicating with other vessels 
or harbor entrances. 


Alaska’s Water-Power Resources.— 
More than 25,000 hp. in water is avail- 
able in the Resurrection Bay district 
of Alaska according to information just 
gathered by the Alaskan Engineering 
Commission. This power is easy of ac- 
cess and ready to be harnessed, it is 
declared. It is in the heart of a belt 
rich in pulp woods and close to the 
Alaska railroad. Everything indicates 
the possibility of utilizing this water 
power to establish a pulp industry in 
Alaska. 


Aluminum Wire May Be Used In- 
stead of Copper in Japan.—The pro- 
posed extensive hydro-electric projects 
in Japan will involve the building of 
about 1,000 miles of high-tension trans- 
mission lines in the next two years, 
most of which will probably be of the 
steel-tower type. Although copper has 
hitherto been used exclusively for the 
heavy transmission cables, a change to 
aluminum may be found commercially 
advantageous, in spite of a 25 per cent 
duty on that metal. 


Modern Illumination Captures Con- 
servative Stronghold.—London’s famous 
Albert Hall, “the home of Sunday con- 
certs and of midweek pugilism,” says 
the Electrical Times, “after preserving 
for many years the full flavor of Vic- 
torianism, has at last adopted up-to- 
date lighting. Gone now are the flick- 
ering arc lamps which in the past dis- 
tracted the attention of music-loving 
audiences.” Instead of the arc lamps 
sixteen 1,000-watt tungstens of the 
half-watt type in large metal reflectors, 
fixed high up in the central dome, now 
shed an intense light over the whole 
auditorium. 


Good Time Made in Pole Setting.— 
Under direction of William Doran, line 
foreman, a gang of five men in the 
employ of the Genesee Light & Power 
Company, Batavia, N. Y., recently set, 
back-filled and tamped sixty 30-ft. class 
B cedar poles in eight and a half hours, 
which the company believes to be record 
time. Three men in the gang had 
never helped set poles before. The poles 
were all piked in and were not set 
with the rigger. On the following day 
in seven and one-half hours the same 
gang set, back-filled and tamped twelve 
30-ft. class B cedar poles and thirty 
30-ft, class B chestnut poles. 
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Current News 
and Notes 


Timely items on electrical happen- 
ings throughout the world, to- 
gether with brief notes of general 
interest. 





Advances in Electric Rates.—The 
City Commission of Sandusky, Ohio, 
has approved the application of the 
Sandusky Gas & Electric Company for 
permission to advance its lighting and 
power rates approximately 25 per cent. 
The City Council of Kinston, N. C., has 
advanced the rates in that city, where 
the municipal plant has a monopoly, 20 
per cent. 


Water Powers in Africa.—Pretoria, 
the capital of South Africa, is about to 
spend £200,000 on electrical develop- 
ment, including a dam on town lands 
to provide water for a new power sta- 
tion, iron-mine operation and other in- 
dustrial undertakings. In Nigeria, on 
the west African coast, a project is on 
foot to develop power from the Kurra 
Falls, which, at the confluence of two 
rivers, possess a fall of 700 ft. It is 
said that 5,500 hp. would be made 
available and that by this means elec- 
tric power could be furnished to the 
mines for many miles around. 


An Electrically Backward Island.— 
Although the island of Jamaica, in the 
British West Indies, has a population 
of about 900,000, it is, according to an 
English electrical engineer, C. Sylves- 
ter, who gives in the London Electrical 
Times an account of a recent visit 
there, decidedly unprogressive from an 
electrical point of view. It contains 
only two power houses, one steam and 
one hydro-electric. The former is very 
small. The latter, situated 20 miles 
from Kingston, the capital, has three 
turbo-generators, rated at 300 kw. 
each, under a head of 50 ft. Energy at 
14,000 volts is transmitted to Kingston, 
where it furnishes light and power and 
operates a single-track trolley line 25 
miles in length. “The telephone sys- 
tem in Jamaica,” observes Mr. Sylves- 
ter, “is probably the worst system in 
the whole world.” It exists only in the 
capital. Better things, however, are 
hoped for. 


French Plans for Radio-Telegraphic 
Extension.—One of the most ambitious 
of the comprehensive schemes for ex- 
tending wireless telegraphy is that of 
the French government for the linking 
up of the French colonies with France. 
Extremely powerful stations will be 
necessary, as the scheme embraces 
Saigon, in Cochin China, and Noumea 
and Tahiti, in the South Pacific. The 
distance from Paris to Saigon is roughly 
6,200 miles and that from Saigon to 
Tahiti 6,800 miles, or 7,300 miles by 
way of Noumea. Thus stations capable 
of transmitting messages 7,500 miles 
will be established at Paris, Saigon and 
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Tahiti, and less powerful stations of 
about 4,300 miles range will be con- 
structed at Jiboutil, in East Africa; An- 
tananarivo, the capital of Madagascar; 
Noumea and Martinique. Still smaller 
stations will link up the French pos- 
sessions in Africa, connect Martinique 
with French Guinea and Saigon with 
Pondichery. 

A Hydro-Electric Development in 
South Carolina——A plant to furnish 
electric lighting and power to Saluda, 
S. C., and six other towns has been 
built by the Blue Ridge Power Com- 
pany on the Green River, 4 miles from 
Saluda. It has a present capacity of 
8,000 hp., to which another 4,000-hp. 
unit will be added. A 125-ft. dam was 
built in the river, forming a reservoir 
which covers about 300 acres of land. 

Italy’s Hydro-Electric Progress.— 
Notwithstanding the difficulties caused 
by the war, Italy carried on her hydro- 
electric projects to such good effect 
that the development on the Lys River 
begun early in 1917 will now be put 
into use as soon as delay caused by an 
accident to the conduit and defects in 
the pipes is overcome. The fall of 
which advantage has been taken jn this 
project is about 1,800 ft., says the cor- 
respondent of a London electrical paper. 
The power house contains two 14,000- 
hp. and two 7,000-hp. turbo-alternators, 
with accommodation for 28,000 hp. ad- 
ditional. A 75,000-volt transmission 
line extends 76 miles. Another central 
station is being built in the same local- 
ity on a similar scale, and the two, 
which represent the first phase in the 
development of the Lys Valley, will 
yield 150,000,000 kw.-hr. 


Ajax-Northrup Furnace Safety Tests. 
—Under the sanction of the New Jersey 
Board f Health, the Ajax Electro- 
thermic Corporation recently made 
some interesting tests on the effect of 
the voltage used in its high-frequency 
induction furnace when applied to rab- 
bits. The company’s object was to 
establish the high degree of safety in- 
sured by its furnace, which is operated 
at from 500 volts to 2,000 volts, vary- 
ing in frequency from 5,000 to 25,000 
cycles. Four applications of this 
high-tension, high-frequency current 
were made to a rabbit with different 
methods of attachment, and in each 
case the current was applied for five 
seconds. In the first instance, the con- 
tact being at the potential of the earth, 
no effect was appreciable. In the sec- 
end case, when the assumption was that 
half the voltage reached the rabbit, it 
stiffened and closed its eyes, making 
a slight cry when the switch was 
cpened. In the third trial, under full 
voltage, the stiffening was more in- 
tense and the cry on release a trifle 
louder. Finally, a pair of 110-volt, 40- 
watt bulbs were placed in series with 
the circuit and glowed brightly when 
the switch was closed, proving that not 
less than 0.32 amp. passed through the 
rabbit’s bode without inflicting per- 
manent injury. Low-frequency current 
of the same strength would have caused 
death in much less than five seconds. 
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Recent Court 
Decisions 


Findings of higher courts in legal 
cases involving electric light, power 
and other public utility companies. 





Corporations Have No Liability for 
Injuries Incurred While They Were in 
Federal Control.—The Court of Appeals 
of Kentucky has found that no liability 
exists on the part of a telegraph and 
telephone company for injuries to an 
employee occurring while the company 
was under the control of the United 
States government. (221 S. W. 547.) 

Owners Not Liable for Injury to Un- 
invited Visitor.—While a “frequenter,” 
as well as an employee, of a mill or 
similar place may recover damages for 
injuries resulting from unsafe condi- 
tions, an uninvited sightseer does not, 
according to the Supreme Court of Wis- 
consin, come in the category of fre- 
quenters as defined by the statutes of 
the state, but is a trespasser with no 
cause of action. (177 N. W. 903.) 


Functions of Public Service Commis- 
sion.—Whether rules, regulations and 
practices of a public service corpora- 
tion adopted by the company to govern 
its dealings with its patrons are un- 
reasonable or unduly discriminatory 
are questions primarily within the com- 
petency of the Public Service Commis- 
sion of the state, according to the West 
Virginia Supreme Court of Appeals, 
and not subject to judicial supervision 
until the former body has had an oppor- 
tunity to exert its delegated adminis- 
trative functions. (103 S. E. 340.) 

Jurisdiction of Court of Equity in 
Case Appealed from Commission.—The 
Supreme Court of Pennsylvania, in 
Slate Belt Electric Street Railway Com- 
pany vs. Pennsylvania Utilities Com- 
pany, has declared that a court of 
equity has no jurisdiction to enjoin the 
charge of an alleged excessive rate 
pending appeal in another court from a 
decision of the Public Service Commis- 
sion, nor will an appeal from an order 
granting or refusing a preliminary in- 
junction be reviewed when eighteen 
months have elapsed since the order 
was given. (110 A. 345.) 

Negligence in Furnishing Safe Place 
to Work a Question of Fact.—In a suit 
for damages because of the death of an 
employee of an electrified railroad who 
came into contact with a charged elec- 
trie wire on the bridge where he was 
required to work, the New York Su- 
preme Court, Appellate Division, has 
found that where there was no evidence 
that screening the wire or so placing 
it that workmen would not come into 
contact with it was impossible it could 
not be said as a matter of law that a 
safe place to work had been furnished 
and the question of fact was for the 
jury. (181 N. Y. S. 675.) 
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Tree-Trimming Rights.—A clearance 
of 10 ft. being shown by evidence satis- 
factory to the Supreme Court of Wis- 
consin to be necessary to prevent high- 
tension electricity in a transmission line 
from leaping from wires to _ tree 
branches, a power company in that 
state had the right, under its contract 
for a strip of land for a right-of-way 
for its transmission line stipulating 
that trees might be trimmed so as “not 
to interfere” with the lines, to trim 
them so that no branches were left 
within 10 ft. (174 N. W. 905.) 


Liability for Injury from Wire Over 
Unopened Highway.—In a _ suit for 
damages against a coal company held 
responsible for the existence of an 
electric wire strung across an unfin- 
ished highway with which wire, owing 
to the filling in of the road, defendant 
came into contact, though it had pre- 
viously been at a safe height, the Su- 
preme Court of Appeals of West Vir- 
ginia held that the fact that the road 
had not been formally opened to public 
use did not do away with liability for 
damages, because a person maintaining 
a heavily charged electric wire across 
such a road was bound to anticipate 
the probability of public travel on it 
before its completion and to take rea- 
sonable precaution against injury from 
such wire. (103 S. E. 359.) 


Company Liable for Injury to Child 
from Wire Strung Through Tree.— 
Asserting that while electric companies 
are not liable as insurers to any who 
may come in contact with their wires, 
the Appellate Court of Indiana none 
the less found against the Fort Wayne 
& Northern Indiana Traction Company, 
which had appealed from a verdict find- 
ing it responsible for injury to a child 
who had climbed a small tree and 
touched an improperly insulated wire. 
While the child was a trespasser and 
while the wire was not an “attractive 
nuisance,” the court held that the com- 
pany should have anticipated that chil- 
dren might climb the tree and that the 
maintenance of a wire with defective 
insulation in such a position was a 
breach of duty. (127 N. E. 460.) 


Negligence of Electric Company Must 
Be Proximate Cause of Death to Justify 
Verdict for Damages.—In a suit for 
damages because of the death from 
electric shock of an employee of a fuel 
company which purchased its energy 
from the Milwaukee Electric Railway 
& Light Company, it appeared that a 
motor had been improperly repaired 
and installed by the central-station 
company. This fact had been discov- 
ered by employees of the fuel company, 
who thereupon undertook to remedy 
the trouble themselves although they 
were not electricians. In spite of the 
fact that a laborer had already re- 
ceived a severe shock the motor, after 
the attempted repairs, was continued 
in use, with the resultant fatality. The 
Supreme Court of Wisconsin has upset 
a verdict against the electric company 
on the ground that its negligence was 
not the proximate cause of the accident. 
(177 N. W. 876.) 
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Commission 
Rulings 


5 
Important decisions of various state 
bodies involving or affecting elec- 
tric light and power utilities. 


Payments to Municipality in Lieu of 
Franchise Tax.—Payments made to a 
municipality in lieu of a franchise tax 
must not, according to a recent decision 
of the Idaho Public Utilities Commis- 
sion, be charged into the general oper- 
ating expenses of an electric company, 
but should be charged against those 
patrons residing in the municipality 
concerned, since such payments inure to 
the benefit of that city only. 


Effect of Deferred Maintenance in 
Small Plant on Rates.—In granting a 
substantial increase in rates to a very 
small electrical plant, the Utah Public 
Utilities Commission said that inade- 
quate revenue had caused maintenance 
to be so long deferred that rates which 
would yield a proper return on invest- 
ment and provide adequately for depre- 
ciation would prove prohibitive and 
therefore decrease the company’s rev- 
enue. The petitioner, added the com- 
mission, must look to improved ser- 
vice and consequent increased consump- 
tion of energy to enable it to enjoy a 
return upon the investment. 


Extension of Service in Rural Com- 
munities.——In its discussion and ap- 
proval of the rules for electric rural ex- 
tensions adopted by the Wisconsin 
Power, Light & Heat Company, the 
Central Wisconsin Utilities Company, 
the Wisconsin Valley Utilities Company 
and the Mineral Point Public Service 
Company, the Railroad Commission of 
Wisconsin said: “The proposed rules 
provide no method of apportionment of 
the construction cost of the line among 
the various consumers. This is fre- 
quently one of the most difficult points 
to settle in connection with the promo- 
tion of a rural extension. While in the 
final analysis strict justice probably 
demands that no consumer should be 
required to pay more as a member of 
a group than he would be required to 
pay if he were to be served under the 
rules as an individual, it is our opinion 
that a rural extension should, as is 
apparently the intent of these rules, be 
considered so far as practical as a 
community enterprise in which all will 
benefit equally. It has been suggested 
that one or more individuals may feel 
financially unable to meet their share of 
the construction cost at once, and that 
a partial-payment plan be developed to 
handle such cases. While the exist- 
ence of such an alternative might tend 


, to hamper the financing of some exten- 


sions, it is greatly to the advantage of 
both consumer and utility that the rural 
line reach its ultimate development as 
early as possible. Such a plan might 
be of advantage in attaining this end®”’ 
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C. M. Masson, who designed the il- 
lumination of the grounds of the Hunt- 
ington Hotel at Pasadena during the 
recent National Electric Light Associa- 
tion convention, a lighting scheme 
which brought forth much praise from 
the delegates, is illuminating engineer 
of the Southern California Edison Com- 
pany, He was born at Hammondsport, 
N. Y, Aug. 9, 1876. Upon his gradua- 
tion from Lehigh University as mechan- 
ical engineer, he did three years’ special 
apprentice work with .he Westinghouse 
Electric & Manufacturing Company. In 
1903 he went to California and was as- 
sociated with his cousin, R. S. Masson, 
then consulting engineer for all the 
Huntington interests in Southern Cali- 





Cc. M. MASSON 





fornia. Returning to the East, Mr. Mas- 
son took a position about 1910 as elec- 
trolysis engineer with the Pennsylvania 
Railroad in its electrified zone about 
New York City, but relinquished that 
to return to California in 1912, since 
which time he has been associated with 
the Southern California Edison Com- 
pany. 

M. O. Leighton, Major C. T. Chenery 
and A. C. Oliphant have formed a co- 
partnership under the name of M. O. 
Leighton & Company, with offices at 
700 Tenth Street, Washington, D. C., 
for the purpose of engaging in general 
engineering practice and industrial rep- 
resentation before the federal depart- 
ments. Mr. Leighton and Major Chen- 
ery will continue for the time being as 
chairman and secretary of the National 
Public Works Department Association, 
while Mr. Leighton and Mr. Oliphant 
will continue service in the Washington 
office of the Engineering Council pend- 
ing the reconstruction of that body by 
the Federated American Engineering 
Societies. 


Frank D. Paine, professor of elec- 
trical engineering at Iowa State Col- 
lege, Ames, Iowa, is also engaged in 
consulting engineering work on power 
plants and transmission lines. It was 
Professor Paine who initiated the short 
metermen’s courses which were later 
taken up by other universities and 
central stations in the Middle West. 
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Lieut.-Col. William Kelly, who has 
been assigned by the War Department 
to be engineering officer on the newly 
created Federal Power Commission, 
was graduated from the United States 
Military Academy in 1899. He began 
his service with the Engineer Corps im- 
mediately as an assistant on river and 
harbor work in the San Francisco dis- 
trict. His next assignment was on pub- 
lie works in Manila. In 1902 and 1903 
he served with troops at Washington 
Barracks, afterward becoming assistant 
to the district engineer at New London, 
Conn. He was with troops at Fort 
Leavenworth and San Francisco in 
1904 and 1905 and served as an assist- 
ant commissioner of the District of 
Columbia in 1906. In 1910 he was in 
the Philippines, returning to Washing- 
ton to become assistant to the chief of 
engineers, In 1917 Colonel Kelly took 
command of the 117th Engineers at 
Camp Mills. He took the regiment to 
France. In 1918 he was made chief en- 
gineer of the Fourth Army Corps. 
Later he was commanding officer at 
Base Sectors Nos. 7 and 9. At the 
time of his appointment as engineer 
officer to the Power Commission he was 
serving on river and harbor work in 
the San Francisco district. 


Prof. Comfort A. Adams, whose res- 
ignation as dean of the Harvard School 
of Engineering has been accepted by 
the governing boards of the university, 
has been chosen chairman of the di- 
vision of engineering of the National 
Research Council. Professor Adams has 
been dean of the Harvard School of 
Engineering only a year. He was presi- 
dent last year of the American Insti- 
tute of Electrical Engineers. 


Dr. T. S. Taylor has resigned from 
the Mellon Institute, University of 
Pittsburgh, where he had charge of the 
research work for the Magnesia Asso- 
ciation of America, and has returned 
after an absence of a few months to 
the research division of the Westing- 
house Electric & Manufacturing Com- 
pany, where he will take charge of 
thermal research. 

J. W. Rose of the Marysville district 
of the Pacific Gas & Electric Company, 
San Francisco, Cal., has been trans- 
ferred to the Redwood district to act 
as assistant electrical superintendent of 
that district in place of T. W. Snell. 


T. W. Snell, formerly assistant elec- 
trical superintendent of the Redwood 
district of the Pacific Gas & Electric 
Company, has resigned to accept a po- 
sition with the Southern Valleys Power 
Company. 
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Edwin Gruhi, assistant to the presi- 
dent of the North American Company 
since November, 1912, was appointed a 
vice-president of the company at the 
recent meeting of the board of directors. 
Mr. Gruhl was graduated from the Uni- 
versity of Wisconsin in 1908. While 
attending the university he delayed his 
course one year, during which time he 
was engaged in valuation work with 
the engineering staff of the Wisconsin 
Railroad and Tax Commissions. Follow- 
ing the resignation of W. J. Hagenah, 
Mr, Gruhl succeeded him as statistician 
of the ‘Railroad Commission of Wis- 
consin, which position he occupied up 
to the time he joined the North Ameri- 
can Company, During the time he was 


E. GRUHL 


statistician of the commission he lec- 
tured at the University of Wisconsin 
on public utility economics. Mr. Gruhl 
has for some years been vice-president 
of the Wisconsin Edison Company, Inc., 
and president of the Wells Power Com- 
pany, a subsidiary of that company. He 
has also been assistant to the president 
of the Milwaukee Electric Railway & 
Light Company and the Union Electric 
Light & Power Company of St, Louis. 


Paul B. McKee, assistant to the 
president of the California Oregon 
Power Company, has formed with 
Donald McKee, Paul R. Parker and 
Byron H. Hurd the California Engineer- 
ing Company, with offices at 131 Leides- 
dorff Street, San Francisco. Mr. Mc- 
Kee is president of the new company. 


A. A. Potter has resigned from the 
Kansas State Agricultural College, 
where for the last six years he has 
teen dean of the division of engineer- 
ing, to become dean of engineering and 
director of the engineering experiment 
station at Purdue University, Lafay- 
ette, Ind. 


W. de L. Carr, formerly of Philadel- 
phia, has been appointed superintendent 
of the Northern Indiana Gas & Elec- 
tric Company, Hammond, Ind. 


R. F. Schuchardt, electrical engineer 
of the Commonwealth Edison Company, 
Chicago, sails today for a visit to Eng- 
land and the European continent. 
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Jobbers in General Finding Collections 


Somewhat Harder 


N GENERAL, the credit situation among jobbers is 
[vecomine tighter and tighter and collections are harder 

to make. A bright spot in this connection shows in the 
New England territory, where reports state that collections 
are somewhat improved over the past two or three weeks. 

The tendency throughout the country, though, at least 
in regard to accounts of utilities, contractors and dealers 
on jobbers’ books, is to keep on putting off payments when 
they are about to become due and to request the acceptance 
of a note. Where jobbers have been able to use the trade 
acceptance, however, these are being met in a very satis- 
factory way. Although opinions differ in regard to this 
method of payment, it is being found that the standing of 
the customer is attaining a higher level through the use 
of these instruments and that collection troubles diminish. 

Through the Middle West reports show that financial 
conditions are difficult to meet, but in no way alarming. 
Collections are very tight. Jobbers and manufacturers 
are a unit in saying that only by constant pressure are 
they being maintained, and that very little discounting of 
bills is being done even by the most solid concerns. In 
many cases the manufacturer’s supplies of raw materials, 
under contract, are unable to furnish adequate deliveries, 
thereby forcing him into the open market for his com- 
modities. Such open-market buying is at premium prices 
and is invariable for spot cash. This makes slow collec- 
tions a real annoyance and is causing considerable pressure 
to be put on all classes of accounts. 

Eastern and Southern returns give a fair report on 
collections. At the same time virtually all jobbers report 
that the tightening of the money market is being reflected 
in their collections, and they in turn are extending credit 
with a great deal more caution than has been the case 
heretofore, 

In the Northwest, one reason given for the dropping off of 
the volume of jobbers’ sales is the refusal of banks to grant 
credit for any considerable length of time. West Coast 
credits are being extended very sparingly, it seems, because 
of a rather general deflation which is felt to be near at 
hand and which must be minimized. 


Non-Ferrous Electric Furnace Orders 


Holding Well 


LECTRIC furnaces for the melting of non-ferrous 
E; metals have been increasing in number at a good rate 
throughout the first half of the year, although the de- 
mand over the first quarter was heavier than it is at present. 
Inquiries, however, are being received in good volume, but 
the recommendations of engineers are being held up in 
many cases because of the tightness and high rate of money. 
In view of the existing high costs of oil, coke and coal for 
fuel and their scarcity, it is expected that the demand for 
non-ferrous melting furnaces will pick up and keep on a 
high level. Although it is frequently difficult to make ini- 
tial sales in a new territory, the success of one installation 
makes it much easier to sell other units. It has been re- 
ported that sales this year have been four times as big as 
those a year ago. 
Estimates place the number of non-ferrous melting fur- 
naces in use at the present time at about 260, while those 
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which have actually been ordered and are under construc- 
tion will bring this number to approximately 385. About 90 
per cent of these are for melting copper, brass and bronze, 
and the total outlay will probably reach $2,500,000. Cen- 
tral-station revenue to be derived from the sale of energy to 
this class of apparatus depends upon the number of hours 
per day the furnace is operated, but it is likely to be in the 
neighborhood of $1,000,000 a year when those furnaces 
under way have been installed. 

Of course, embargoes and other transit delays are affect- 
ing shipments, but producers are quoting on a basis of 
from sixty to ninety days. From different quarters struc- 
tural steel, refractories and some of the electrical apparatus 
are said to be hard to obtain, but in general there is little 
difficulty in meeting the shipments. In one case delay in 
receipt of transformers and oil switches is adding six to 
eight weeks to a shipping date, but no delays have been re- 
ported because of inability to get other switch gear and 
motors. As a whole, refractory deliveries have been re- 
ported rather easy. 

The price situation is holding at a steady level, according 
to accounts, and as far as can be learned the prices which 
went into effect last fall and early this year are still hold- 
ing. Because of the characteristics of the apparatus under 
consideration small price changes in any of the component 
parts are not likely to be reflected in that of the finished 
equipment. 

Foreign business is having a good run. Countries out- 
standing in this respect are Canada, Japan, England, 
Sweden and Mexico. 


Poor Shipments Keep Line-Material 


Stecks Low 


NUSUALLY strong demand for pole-line hardware 
| | seems to have virtually cleaned out manufacturers’ 

stocks of finished goods. One large company states 
that its volume of business for June was the largest in its 
history, and the general situation seems to reveal more 
business on hand than can be taken care of. 

Naturally, with transportation in its present state of 
chaos, and steel mills accepting orders for material on 
condition of no promise being made as to date of shipment, 
deliveries are running rather long, and according to repre- 
sentative producers they range from three to five months. 
One important jobber, however, states that he is able to 
obtain supplies in from six to eight weeks. 

In spite of impatience at long unfilled orders, very few 
customers are availing themselves of the privilege of can- 
celing their orders. This may be owing, as one of the 
manufacturers expressed it, to careful supervision of the 
new orders accepted, since producers can afford to use 
some discrimination. 

Labor troubles in the past have been affecting this market, 
but at present little difficulty seems to be experienced in 
that respect, and though production probably is not yet up 
to normal capacity, it is said to be improving, 

Back orders of long standing are generally the rule, thus 
effectually preventing the accumulation of any stocks worth 
mentioning, although a representative company in the field 
has very large supplies on the way and with their expected 
arrival in about four weeks the situation for this firm will 
be relieved. Indications are that the- greater part of the 
material used is for repair work rather than for the con- 
struction of new lines. 
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No price changes have been reported since the general 
increase of from 15 to 25 per cent about a month ago. 
Reports on collections vary considerably, one manufacturer 
stating that instead of his bills being met in thirty days, 
a large part of the customers were running over as long 
as ninety days. Other companies, however, gave a favorable 
reply to the interrogation as to collections. 


May’s Electrical Exports Highest for 
Present Year 


UCH encouragement is given to the export industry 
M in view of the returns just received from the 
Bureau of Foreign and Domestic Commerce wherein 
it is shown that during the month of May electrical ma- 
terial to the amount of $8,952,277 was shipped for foreign 
consumption. This value surpasses that for the month of 
April by virtually $2,000,000 and is nearly $1,250,000 
greater than for May, 1919. At the same time it represents 
the greatest value of electrical exports for any month of 
the present year, surpassing the previous high month of 
March by over $77,000. 
Up to date total exports for the year amount to 
$37,712,177, a gain of about $100,000 over the correspond- 
ing five months of 1919. This gives a rate for 1920 of 








Five Months Ended May 
1919 1920 





- — May 
1949 1920 

er $516,001 $676,624 $2,409,387 $2,756,664 
RNS edn ic o'n ska 130,98 129,546 . 559,270 
Dynamos and generators 257,908 549,251 1,799,865 2,426,424 
Fans ; 201,125 152,100 865,021 526,264 
Heating and cooking 

apparatus 146,765 227,227 621,451 757,231 
Insulated wire and cable 838,188 791,303 4,169,357 3,090,283 
Interior wiring supplies 179,931 341,302 976,551 1,244,111 
Arc lamps 1,300 3,817 7,405 5,866 
Carbon-filament lamps. 44,157 5,566 107,995 53,945 
Metal-filament lamps 434,894 334,843 2,294,727 1,689,948 
Magnetos, spark plugs, 

ete 291,415 360,317 1,460,556 1,628,719 
Meters and measuring 

instruments 245,589 288,021 1,347,751 1,084,926 
Motors 817,118 1,132,811 4,272,829 4,863,262 
Rheostats and controllers 64,478 43,365 198,719 287,690 
Switches and accessories 255,099 269,794 1,078,072 1,574,344 
Telegraph apparatus. 70,296 41,752 23,388 347,830 
Telephones........ 285,785 oes aeoees oo 
Transformers........ 326,224 ‘\ 794, 482, 
All others 2,610,263 2,869,808 11,590, 180 11,693,259 

Total $7,717,518 $8,952,277 $37,614,525 $37,712,177 





$90,500,000, or $1,500,000 better than last year’s actual 
volume. ,; 

Seven of the items in the list have made records for the 
year—fans, heating and cooking apparatus, insulated wire 
and cable, interior wiring supplies, are lamps, meters and 
telephones, while batteries, carbons, magnetos, motors, 
transformers and miscellaneous materials were exported 
to greater value in May than in the preceding month. With 
the exception of arc lamps, which bettered any previous 
month this year by more than threefold, May showed up 
particularly well in heating and cooking apparatus, insulated 
wire and cable, meters and interior wiring devices. The 
1919 figures have been revised and include all exports 
made during that month, but the revision has effected no 
change in the values enumerated in these columns of 
Aug. 2 last. 








Majestic Patents Upheld in Beam 


Type Heater Suits 


"Te Majestic Electric Development Company advises 
the trade that in its suits against the Edison Electric 
Appliance Company and the Hotpoint Electric Heating 

Company, for infringement of its patents on the beam type 
of electric heater, the validity of these patents has been 
upheld and licenses have been issued these companies to 
sell “Hedlite” type of heaters. Suit has been brought also 
against the Westinghouse Electric & Manufacturing Com- 
pany on the same claims, and the Majestic company an- 
nounces that similar suits against other manufacturers have 
been commenced. nd 
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Tendencies of Motor Market Point 
to Higher Cost 


OTOR manufacturers generally are very doubtful 
M as to whether the highest prices for their products 

have yet been reached, notwithstanding the talk of 
prices having passed the high point. The curves showing 
the cost and selling prices of motors have converged so 
much since the last general price increase that the reduced 
margins of profit, it seems, would have justified many 
manufacturers in making further price increases before 
this. However, they realize that further advances in sell- 
ing prices, unless absolutely imperative, would help further 
to extend the credit structure at a time when every ef- 
fort is being made to effect deflation. The financial dif- 
ficulties of jobbers and dealers would also be increased 
when prices begin to fall. Unfortunately production costs 
have not commenced to drop, and unless they fall soon it 
is difficult to see how many of the motor manufacturers 
can continue to sell at existing prices. 

It is perhaps fortunate that during the war the smaller 
manufacturers were able to increase their prices above 
those of their larger competitors, owing in the main to 
their ability to make better deliveries. If it were not for 
this price differential, it would hardly have been possible 
for the small manufacturers, with limited resources, to 
operate so long on their last advance in price. 


READY SALE FOR STANDARD MOTORS 


Practically any standard motor that happens to be in 
stock can be sold without difficulty, but when a customer 
is asked to wait many months, and by some manufactur- 
ers almost a year and a half, for standard motors of less 
than 20 hp., the customer hesitates, because he is not sure 
whether he will have the need or the money for the motor 
when it is delivered. The possibility of lower prices is 
a growing excuse for not buying, but in most cases the 
business uncertainty of the future is the real deterrent. 

The purchases of industrial concerns have been falling 
off for some time, but the central-station buying is in- 
creasing and it is expected to grow steadily in volume. 
Deliveries are expected to improve, but how soon and to 
what extent will largely depend on conditions over which 
neither the manufacturer nor the buyer has any appreciable 
control. 

Many manufacturers have been accepting orders only 
on the open-price basis, the billing price to be based on the 
actual costs of material and labor entering into the manu- 
facture of the apparatus. Some companies guarantee the 
increase not to exceed a certain percentage for a certain 
period. 





Car Shortage Curtailing Industrial 


Production 


LTHOUGH relief is being afforded utilities and indus- 
A trials in respect to coal supplies through the extension 
of the time on the use of open-top cars for coal carry- 
ing and through priorities to utilities, the industrials and 
the steel mills, on the other hand, are suffering for lack of 
transportation of steel and iron and other raw materials 
which were being shipped in open cars. Production has 
been cut down 50 per cent in many instances, according to 
reports from all over the country, and considerable non- 
employment is resulting. 

There is enough business on the books of most industries 
to keep them going to capacity for some months to come 
and as a whole there is little labor disturbance. The chief 
cause of the situation which exists is the absolute lack of 
cars to do the: work required. Quick unloading of all 
freight cars, more mileage per day and elimination of re- 
consignment have been urged by the Interstate Commerce 
Commission, and the action resulting has been effective to 
a small degree. Too much emphasis cannot be placed on 
the strictest interpretation of these suggestions 'by all 
manufacturers and jobbers in ithe electrical _tradg fand,by 
all utilities.“ ~ ‘ i 
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The Pittsburgh district is feeling the strain through a 
slow paralysis of industry, and although coal is more plenti- 
ful, it is getting harder to move steel products. Although 
shutdowns have been few to date, they are imminent unless 
more cars are forthcoming. Local railroad embargoes hit 
isolated manufacturers on outgoing materials. 

Through Chicago, Cleveland, Youngstown, Baltimore and 
Detroit production is being reduced to around 50 and 75 
per cent where isolated plants have been dependent on 
their own coal supplies. So far as is known, the central 
stations have been able to maintain service in most instances 
through their coal priority order, but plants on these lines 
have had to reduce production because of raw-material 
shortage. 

This has had a bad effect on employment, and in the 
Youngstown district it is said that about 10,000 are idle. 
At the same time, the inability to move building materials 
and the high prices attached to those available are reacting 
on building construction and releasing electrical workers. 
On the other hand, it is reported that there is no over- 
supply of labor in New England sections nor in 
Philadelphia. 

The Western portions of the country have plenty of labor. 
Although car shortage is cutting down the lumber pro- 
duction in the Northwest, the Coast industries are going 
in good shape. 

An interesting development is found in the reports that 
more work is being done by the average laborer per hour 
of the working day, This is not the case throughout the 
whole country, but it is so in many sections, although the 
increase is not yet large. 


Metal Market Situation 


T=: expected increase in copper buying of a week or 
so ago has failed to materialize and seems to be put 
still further off with the uncertainty of the transporta- 
tion situation. Producers are making small sales at 19 
cents for July, August and September delivery, and these 
are being made to large consumers, it is said, who have 
been in the habit of buying from the outside market. This 
may indicate a shortage of copper in the outside market, but 
quotations here are set at 18.75 cents for delivery through 
July. 

There is little demand for copper beyond October, but 
some activity is found for deliveries for that ‘month; pro- 
ducers are hesitant about accepting orders for delivery 
beyond October. 

An encouraging feature in the copper market is the 
termination of the strike of brass workers at Waterbury, 
Conn., where the men returned to work without increase in 
rate of pay. It is expected that the mills affected will again 
be in the market for large tonnages. 

The zine market is holding steady but is rather quiet, 
while the lead market shows renewed activity. Official prices 
hold at 8 cents, but the outside market is quoting 9.10 cents, 
New York, for prompt Western shipment. Inquiry is better, 
but supply is low. 


NEW YORK METAL MARKET PRICES 


——July 13— ——July 20— 
Copper .s d £ s 
London, standard spot. es ~ - US 91 5 0 
Cents per Pound Cents pe: Pound 
ee SOR Py re Cet Feet ged 19.00 19.00 
Electrolytic. lek gin erik baled 19.00 19.00 
Casting 5 Rae eae a 18.25 18.25 
Wire base. . ORS. SRE Tes 5 22. 50-23. 00 22. 50-23. 00 
Lead, trust price. . = tie 8.00 8.00 
Antimony. . Cree 7.50 50 
I. cts cue Se oMtb hes ee bb 5 43.00 43 
Sheet zinc, f.o.b. smelter................. 12.50 12.50 
_ spot. . 8.25 8.25 
PSEC To Binal Gad 50.25 49.75 
eaiant, 98 to 99 per cent. 33.03 33 


OLD METALS 
Cents per Pound Cents per Pound 


Heavy copper and wire............... 15.00 to 15.75 B. 50 to 4. 00 
NN NE 5 ss on he On EERE SY se 9.00to 9.75 9.50to 9.75 
SN i n-«.0 wines Gass Palade ek ce 7.00to 7.50 7.25to 7.75 

cal, beoee: Serta he ada rs eb setae 7.00to 7.25 7.00to 7.37) 
SE GUNOMD. <a. oa xe bebAdsie det 0 Sok 5.00to 5.25: 5.00to 5.50 
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a further slight slackening in all districts except the 

Middle West, where no fluctuation is as yet apparent. 
In the Northwest the situation is curious in that, while 
jobbers’ sales are decreasing, retail trade is meeting as 
brisk a demand as ever. 

Stocks are generally beginning to improve as most sec- 
tions continue to find deliveries easing up. On the West 
Coast collections are tightening as credit is more and more 
cautiously extended, but in the East the situation seems 
favorable, with collections somewhat improved if any- 
thing, and in the South an actual surplus of money is ex- 
pected to materialize in rural districts with the harvest of 
the cotton crop, which is reported good. 

Prices seem to remain steady except for some reported 
increases on heating appliances and schedule material. Fan 
sales are light over the country except where a spell of 
warm weather moves stocks, as in New England last week. 
Rigid conduit is almost unobtainable in the East, but on 
the West Coast a lighter demand and better receipts have 
relieved the situation. Stocks of flexible armored conductor 
are pretty generally spotty. 


Re tune of jobbers on their volume of business show 


NEW YORK 


Some jobbers report business as holding up well the past 
week, but others, who seem to be in the majority, have 
experienced a slowing up in the volume of trade. 

Opinions on the transportation situation show the same 
variance, with a preponderance,‘ however, holding to the 
view that conditions are easing materially, both for in- 
coming and outgoing shipments. Collections are reported 
fairly good. 

The great boom in construction work for office buildings, 
factories and hotels seems to be crowding out residence 
building. This condition has its reflection in sales of some 
of the electrical material used in house wiring, while the 
big projects in general have not progressed far enough to 
affect the trade. According to the Dow reports in the 
Metropolitan district alone sixty-eight theaters are under 
construction at present and more than a hundred steel- 
girder buildings. The sale of about 3,000 building lots to 
private investors within the past month, however, is 
significant as perhaps indicating a return of residential 
construction. Further price increases on heating appliances 
are reported, and several manufacturers have withdrawn 
list prices on porcelain and on schedule material during 
the past week. Fan stocks are still moving very slowly. 


Rubber-Covered Wire.—Demand is nothing extraordinary, 
with good stocks the rule. Shipments are received in good 
shape. No. 14 single-braid is quoted at from $11.50 to 
$12.50, depending upon the quantity. 

Flexible Armored Conductor.—Stocks are spotty, some 
jobbers who are willing to pay expressage obtaining sup- 
plies in that way. Many back orders are unfilled, but in 
some quarters a slight lessening of demand is reported. 
One jobber has reduced his price but considers it only a 
temporary reduction. Price for No. 14 two-wire ranges 
between extremes of $105 and $121 per 1,000 ft. in 
1,000-ft. lots. 


Rigid Conduit.—Supplies are generally short, with many 
orders unfilled and an unslackening demand. Shipments 
are very poor. The price for 4-in. black ranges from $95 
to $103 and for 1-in. from $200 to $220 per 1,000 ft., with 
some jobbers not quoting. 


Fans.—Good stocks are the usual thing, as this has been 


a poor fan season thus far. Many jobbers will order no 
more fans this vear. 
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Non-Metallic Flexible Conduit—One jobber is accept- 
ing no new orders for the remainder of the year, but this 
seems to be an exceptional case in spite of the fact that 
some shortage does exist. 


Lamp Cord.—Reports on demand vary from fair to 
good. Stocks are spotty; in some quarters a scarcity is 
felt with a reported refusal of new business by manufac- 
turers, but other jobbers have good stocks. Silk and cotton 
are about on the same basis, though silk cord is in slightly 
better shape if anything. Shipments are fairly good. 


Porcelain.—Prices on porcelain and items containing this - 


material have been withdrawn by several manufacturers. 
Demand holds up well, with such a thing as stocks un- 
known. 


Lead-Covered Wire.—Good stocks and fairly heavy de- 
mand are reported, with little or no difficulty in obtaining 
supplies. Prices for No. 14 duplex cover a wide range of 
from $50 to $75 per 1,000 ft. 


Schedule Material.—The shortage of brass and porcelain 
is beginning to make itself felt in a scarcity of certain 
items. Expected price increases have materialized in the 
withdrawal of all prices on this material by several manu- 
facturers. 


BOSTON 

Jobbers report little falling off in business, although the 
demand for appliances is less active. Collections have 
improved somewhat over the past two or three weeks. De- 
liveries are being made with less delay and stocks are in 
better shape, with the exception of motors, percolators 
and rigid conduit. Prices hold firm, with an upward ten- 
dency in ranges. Labor unrest is yielding somewhat to 
the shadow of non-employment in the textile and leather 
industries, and production is increasing in wire mills lately 
restricted in output by strike difficulties. Building and 
engineering construction contracts in New England to July 
15 for 1920 total $193,683,000 against $95,739,000 for the 
same period in 1919. The rate of new building commit- 
ments, however, has fallen off considerably during the past 
few weeks owing to the high cost of labor and materials. 
Central-station financing is proceeding well in Massachu- 
setts, but the fuel situation is ver7 disquieting in industrial 
circles. 


Motors.— Manufacturers are busy on back orders and new 
business is also being booked, but not at earlier rates. 
Stocks are at a low ebb, and the sale of second-hand motors 
is active. Prices are firm. 


Fans.—Last week’s hot weather increased sales mate- 
rially, but some local stocks are still reported in jobbers’ 
warehouses. Present prices are a drag upon sales. 


Ranges.—Sales in New England are very active and ex- 
ceed the capacity of manufacturers. One factory, how- 
ever, is quoting deliveries on a standard type based on 
shipment within a few days of the receipt of order. Raw 
material is coming to hand in better shape. Hughes ranges 
are up 10 per cent in price and Simplex ranges will be ad- 
vanced about 10 per cent at the end of the month. 

Wire.—Rubber-covered wire is in good supply, No. 14 
being quoted at $11 per 1,000 ft. in 5,000-ft. lots or over. 
Weatherproof base is 264 to 27 cents, with discounts on 
quantity purchases. Bare base is 23 cents, with a quiet 
market and better conditions in the factories as regards 
labor. 

Rigid Conduit.—Little can be obtained, and shipments 
into New England of old orders are soon absorbed by the 
trade. 


Flexible Armored Conductor.—Stocks are spotty, but im- 
mediate needs are being pretty well cared for. One jobber 
recently received 25,000 ft. by express from Pittsburgh and 
reports being three months behind on shipments of earlier 
orders. No. 14 single-strip is quoted around $110 per 1,000 
ft. in 1,000-ft. lots, with fair Boston stocks. 


Nail-it Knobs.—The recent shortage appears to have been 
relieved. With a healthy demand, current prices are steady. 
Including barrel, the quotation is $36.25 per 1,000, in barrel 
lots. 
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Metallic Flexible Conduit.—This material is scarce and 
stocks are virtually cleaned out. 

Heating Appliances.—Flatirons are selling steadily, a 
well-known make selling at $5.40 wholesale in single units. 
Toasters are still somewhat hard to get. Industrial heat- 
ing equipment is growing in popularity, and a few radiator 
sales are being made for summer cottage use. 

Washing Machines.—Prices are steady, and the market 
continues to absorb shipments nearly as fast as they come 
in. Some jobbers are handicapped by the delay of manu- 
facturers in the Middle West in getting into full continu- 
ous production. Agents for New England washer factories 
are faring better, in view of railroad congestion. 


Dry Cells—One of the largest Boston jobbers was out 
of stock on the No. 790 flashlamp battery at the end of 
the week. In general dry cells are obtainable in good 
quantities, the No. 6 selling for $32.95 per 100 in barrel 
lots and the igniter at $33.95. 


Flashlights—Jobbers are overstocked in some places. An 
excellent trade is reported. 


CHICAGO 


No great fluctuation in demand for electrical goods is 
noted in this market. In general jobbers’ stocks are im- 
proving, as shipments are moving more freely in all di- 
rections. Sales of seasonal goods are below expectation 
owing to the prevailing temperature being far below normal 
for this time of year. However, manufacturers are coping 
with this reduced demand with difficulty. 

Transportation troubles have to do largely with incoming 
shipments. Temporary embargoes lasting from a day to 
a week are frequently placed on shipments to various points, 
but the alert shipper, by keeping in daily touch with the 
situation, avoids serious embarrassment. The feeling pre- 
vails that current production is sufficient for all needs and 
that when improper speculation is stopped distribution 
will automatically adjust itself. 

Fractional Motors.——While leading interests report an 
undiminished demand and orders for months to come, other 
quarters report some cancellations of orders, and even an 
inability to place completed goods in some cases. Dupli- 
cation of orders seems to be partly to blame, and the lim- 
ited washing-machine output is also a contributing factor. 


Outdcor Transformers.—Producers have been able to fill 
orders on three to four weeks’ delivery, but the porcelain 
supply is such as to cause a marked reduction in output 
if it is not soon relieved. Demand and inquiries remain 
heavy. No recent price changes have been noted in spite 
of the fact that manufacturers are forced to bid for sup- 
plies in the open market. 


Switchboard and Busbar Pipe Fittings—Owing to the 
increased cost of malleable iron various switchboard and 
busbar structural devices have recently been advanced 10 
per cent. Stocks are at a minimum, but prompt deliveries 
are still possible. 


Steel-Tape Park Cable—Raw-material difficulties have 
caused the Habirshaw Wire Company to issue a new list 
bearing certain increases. In 2,000-ft. lots, 600-volt solid 
duplex No. 8 steel-tape cable is now $205.47 per 1,000 ft., 
and the 2,500-volt solid single No. 6 is $202.73. Deliveries 
range upward of four months. 


Ornamental Light Fixtures—-Demand keeps ahead of 
supply and an advance on metal poles is anticipated. The 
General Electric Company has announced a new list on 
Novalux tops for light poles, but quotations are not yet 
available. 


Wood Poles—Dealers in Southern white-cedar poles are 
quoting deliveries of all sizes, dependent only on trans- 
portation facilities. List, f.o.b. Chicago, on 30-ft., 7-in. poles 
is $7.75 each. On 40-ft., 8-in. poles the quotation is $16. 

Fans.—Continued cool weather has kept retail sales down 
materially. Jobbers report that demand for large-size fans 
for industrial use is heavy with an adequate supply, and 
the call for smaller sizes for domestic use is light but in 
excess of supply. 


~— —_——— 
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ATLANTA 


Atlanta is in the midst of a tremendous building boom, 
the construction consisting of almost every kind of build- 
ing from the small residence up to the large industrial 
plant. This, of course, has created a big demand for labor, 
building material and electrical supplies of all kinds. 

A general survey shows that while there has been a 
slight slackening throughout the territory business can 
still be classed as above the average, particularly in and 
around the large cities. There has been a slight reduc- 
tion in the rural demand, especially in south Georgia, this 
being undoubtedly the reaction from poor crop reports up 
to the first of June. The latest report of the cotton crop 
for the thirteen Southern states, however, shows a condi- 
tion aproximately 70.7 per cent normal as against 62.4 
per cent for May last and 70 per cent for June a year ago. 
Preliminary reports indicate a crop of approximately 11,- 
500,000 bales as against last year’s crop of 11,330,000 bales. 
If this estimate is correct tremendous sums of money will 
be placed in the hands of the rural population within the 
next four months. 

Jobbers report that the delivery of material is easing up 
somewhat, receipt of steel products showing the greatest 
improvement, though car shortage is still being keenly felt 
throughout the territory. 

Farm-Lighting Outfits—The demand continues good, 
while deliveries are reported somewhat easier than they 
have been for some months past. Fair stocks are on hand 
and are moving rapidly. 


Stamped-Steel Boxes.—Stocks continue very spotty, 
though there are fair supplies of certain sizes available 
from stock. Shipments continue slow in the face of a 
very good demand. 


Wood Poles.—Car shortage is causing a great deal of dif- 
ficulty in shipments of poles, for which the demand con- 
tinues very strong. Jobbers report it almost impossible to 
obtain Western red and white cedars in quantities, though 
producers report good stocks on hand. Chestnut poles are 
more readily available. Prices, cedar, 30-ft., 6-in. top, $10; 
chestnut, $7. 


High-Tension Transformers.—Shipments are becoming 
longer in the face of the brisk demand caused not only by 
new construction but also by electrostatic disturbances to 
existing installations. Shipments of transformers and re- 
pair parts are reported on standard units at from sixteen 
to twenty weeks. 


Motors.—No relief of the motor situation is in sight, and 
the demand is reported very strong in the face of ship- 
ments quoted at from thirty-eight to forty weeks on motors 
up to 20 hp. and twenty-four weeks on motors from 25 
hp. to 250 hp. The shortage is particularly acute in the 
220-volt, three-phase type, and the small slip-ring motors, 
designed for printing-press service, are quoted at from 
fifty to seventy weeks. Single-phase shipments are quoted 
at from twenty to thirty weeks. 


Wall Boxes and Fittings—Manufacturers report a fall- 
ing off in these items, due in all prebability to the placing 
of heavy orders by jobbers in the early spring. Shipments 
are being received, but stocks throughout the territory are 
reported spotty. 

Flexible Armored Conductor.—Small shipments continue 
to be received and are being allotted on the basis of 3,000 
ft. to 5,000 ft. to various jobbers, who in turn make small 
shipments to contractors. Few new orders are coming in, 
though back orders amounting to between 200,000 ft. and 
300,000 ft. are reported by one of the largest jobbers. 


SEATTLE—PORTLAND 


Sales volumes in the Puget Sound district, according to 
prominent jobbing firms, show further decreases during 
the past week. This condition is attributed primarily to the 
mid-summer closing of lumber mills,and logging camps, 
to vacation season dullness and to the general feeling of 
uncertainty which prevails throughout the country. 

The refusal of banks to grant credit for any consider- 
able length of time no doubt is another determining factor. 
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however. In spite of what jobbers say, retailers as a whole 
assert that counter business is holding up well and that 
demand for household appliances especially is far in excess 
of their stocks. Generally speaking stocks as a whole are 
in far better condition than a month back. Deliveries are 
also easier. In some cases shipments are coming through 
fast enough to enable jobbers to build up depleted stocks. 

During the past ten days there have been slight price in- 
creases along appliance lines, schedule materials and house- 
wiring devices. Collections are fair, with tightening credit 
extended to all but the oldest customers. Although lumber 
mills throughout the Northwest are far behind in their 
orders the cut for the past week was 58 per cent below 
normal because of transportation troubles and the sum- 
mer shutdown. Crop damage estimated at approximately 
half a million dollars was the result of a severe wind and 
rain storm which swept over a portion of eastern Wash- 
ington recently. This estimate does not include damage 
to farm buildings and orchards. Jobbers report business 
as picking up along all lines. This may be attributable to 
a general improvement in business conditions or it may be 
merely a spasmodic demand. Collections are reported as 
very slow, and jobbers state that they have decided on a 
tightening of credit to customers. Contractors report busi- 
ness as appreciably better than for the past two or three 
weeks and prospects good for future work. 


Rigid Conduit.—Recent shipments have relieved the local 
situation materially and it is believed that if demand does 
not increase jobbers will be able to rebuild sadly depleted 
stocks. At present the demand is comparatively light. 


Schedule Material.—Demand, which earlier in the season 
far exceeded available stocks, has shown a gradual decrease 
for the past several weeks. Building work is dropping off 
considerably, and because of recent price advances along 
this line it will show further decreases, it is thought. 


SAN FRANCISCO 


Credits are being extended yery sparingly because a 
general deflation is no doubt near at hand and must be 
minimized. Contractors are being asked to anticipate their 
requirements so that factories may not be swamped through 
sudden demands that could have been easily foreseen, and 
these contractors are especially urged to figure the labor 
on jobs at the present rate of operation, for recent investi- 
gation has shown that many customers have been actually 
losing money on their labor. The crop outlook is very 
good. It will be difficult to get cars for moving the crops, 
however. 


Lamps.—Lamp deliveries are naturally very good during 
this season of the year and every endeavor is being made 
to anticipate expected large fall sales. 


Industrial Reflectors—In the Bay district alone it is 
estimated that there are 25,000 commercial plants where 
work is being done and which accordingly require scientific 
illumination. Very few of these are large enough to be 
called industrial plants, but they will provide good busi- 
ness nevertheless. Committees are now working on a 
standardization of lamps, reflectors and interior surfaces. 
There is an especial call just now for angle reflectors. 
Stocks are only fair. 


Protective Apparatus.—The alarming increase in daylight 
robberies has provided a receptive market for bank pro- 
tective systems. The necessary cabinets and stations are 
not carried on the Coast but are shipped from the factories 
on promises of thirty-day to sixty-day deliveries. The field 
is very little canvassed by dealers, or has been up to this 
time, but efforts are being made to increase the dealers’ 
sales and several of the factories have placed men in Cali- 
fornia to do missionary work in this line. 


Flashlights.—The “Eveready” campaign has produced an 
enormous number of inquiries, 1,000,000 blanks having been 
distributed on the Pacific Coast during the past six weeks. 
The resulting demand added to the customary summer calls 
of campers and tourists has cleaned out dealers’ and job- 
bers’ stocks almost without exception. 


Metal Molding.—Stocks are very good but the call is 
rather licht and mostly for the larger sizes. 
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Small Steam-Driven Electric 
Generator 


A 3-kw. size has been added to the 
line of steam-driven electric generators 
manufactured by the Lucy Manufac- 





3-KW. GENERATOR FOR MARINE USE 


turing Corporation, Woolworth Build- 
ing, New York City. Although nearly 
similar to its 14-kw. generator, it is 
built principally for marine use. 


High-Voltage Oil Circuit 
Breakers 
A new line of high-voltage oil circuit 


breakers (Type FK 36), with voltage. 


ratings from 15,000 to 155,000, has 
been developed by the General Electric 
Company. The company is also extend- 
ing the development to include breakers 
of this line for higher voltages. There 
are two types of these breakers, one for 
indoor and the other for outdoor use, 
both being alike -except for the inclos- 
ure of the solenoid and the use of low- 
temperature oil in the outdoor type, 





UNAFFECTED BY CLIMATE OR ALTITUDE 


where the temperature is below 0 deg. 
C. The bushings of these breakers are 
interchangeable with oil circuit break- 
ers, lightning arresters and power 
transformers, and above 73,000 volts 
with instrument transformers, of the 


NEW APPARATUS & APPLIANCES 


A Record of Latest Developments 
and Improvements in Manufacturers’ Products 
Used in the Electrical Field 
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same voltage rating manufactured by 
the General Electric Company. 

For voltages above 73,000 bushings 
adapted to all altitudes of installation 
can be supplied and mounted on break- 
ers without other structural changes 
in the breakers, thereby making it pos- 
sible to keep the same voltage rating 
at various altitudes. The breakers are 
built in three interrupting capacity 
sizes for each voltage above 15,000, 
and for 15,000 volts in the medium and 
large sizes, the principle of operation 
being the same in all cases but with a 
variation in constructional details. 


Separation Plug Receptacle 


An angular separation plug recept- 
acle has been brought out by the Ben- 
jamin Electric Manufacturing Com- 
pany, Chicago, Ill. The cap is of high- 





PRESSURE ON CAP AT ANY ANGLE 
SEPARATES DEVICE 


heat molded composition and can be 
separated from the base by a pressure 
on the cap at any angle, the manu- 
facturer says. The receptacle is used 
for conduit box and open work. 





Notes on Recent Appliances 





Safety Inclosed Cut-Out 
A standardized inclosed cut-out for 
use with Square D switches has been 
developed by the Square D Company, 
Detroit, Mich. 





Rotary Spark-Gap 
A. H. Grebe & Company, Inc., Rich- 
mond Hill, N. Y., are marketing a syn- 
chronous rotary spark gap for wireless 
use. 





Electric Sign 
A reflector-type electric sign has been 
developed by the Root Electric Sign 
Company, .Lockport, N.. Y. 
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Industrial Tiering Truck 


A new tiering-lifting truck has re- 
cently been placed on the market by 
the Automatic Transportation Com- 
pany, Buffalo, N. Y. The function of 
this truck is to pick up and elevate 
loads with its own power to heights 
sufficient for placing material in box 
cars, on trucks, wagons, etc., without 
rehandling. It has a capacity of 4,000 
lb. and has a lift from 1 in. to 6 ft. 





LIFTS 4,000 LB. ONE FOOT IN FIFTEEN 
SECONDS 


The elevating motor and the lifting 
gears are placed below the battery box 
to give the best possible protection to 
these parts. Maximum loads are ele- 
vated one foot in fifteen seconds. The 
truck is equipped with an automatic 
limit cut-out. 


Christmas-Tree Outfit 


The “G.E. Christmas Arberlux” is 
a multiple-connected Christmas-tree 
lighting set recently developed by the 
General Electric Company. The 110- 
volt transformer has three taps on its 
low side, giving 10, 14 and 24 volts, so 
that electric toys may be operated 





LIGHTS OPERATED IN MULTIPLE ON 
14-VOLT CIRCUIT 


when the tree lamps are not on. The 
terminals on the 94-ft. tree-lighting . 
cord will fit the 14-volt transformer 
connection only. Twenty branches of 
twisted twin conductor are connected to 


_ the tree cord. 
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LEE DE FOREST, INC., San Francisco, 


Cal, recently incorporated, has established 
a factory at 451 Third Street, San Fran- 
cisco, for the manufacture of radio-tele- 


phone equipment, including modern vacuum 
bulbs, telephone transmitters, ete. The 
company.will also carry a full stock of the 
Eastern De Forest Radio Telephone & Tele- 


graph Company’s apparatus to. supply 
Pacific Coast dealers. 
THE AMERICAN JOBBERS’ SUPPLY 


COMPANY, Woolworth Building, New York 
City, as the Eastern associated company 
of the Joslyn Manufacturing & Supply Com- 
pany, Chicago, has taken over the exclusive 
sale in the East of the Lindsley Brothers 
Company, producer and distributer of West- 


ern red and Northern white cedar poles. 
R. D. Patterson, formerly Eastern repre- 
sentative of the Lindsley Brothers Com- 


pany, is now associated with the American 
Jobbers’ Supply Company. 


THE ELECTRIC STORAGE BATTERY 
COMPANY, Philadelphia, Pa., has _ in- 
creased its capital stock from $18,000,000 
to $30,000,000. 


CHARLES H. AVERY has severed his 
connection with the V. V. Fittings Com- 
pany, Philadelphia, to accept a _ position 
with the Holt Electric Company, Jackson- 
ville, Fla., as general manager of sales 
and purchases. Mr. Avery was associated 
with the sales organization of the New 
York office of the V. V. Fittings Company, 
and for a _ period of sixteen years has 
traveled throughout the United States in 
the interest of electrical manufacturers. 


THE JEWELL BELTING COMPANY, 
Hartford, Conn., is erecting a large plant 
opposite Charter Oak Park, to cost about 
$1,000,000. The new works consist of a 
main manufacturing building, 393 ft. x 60 
ft., four stories high; carpenter and ma- 
chine shop, 102 ft. x 60 ft., two stories; 
hide and leather storage building, 122 ft. 


x 100 ft., two stories; chrome and lace 
tannery, 122 ft. x 60 ft., two stories; also 
boiler house, garage and transformer sta- 


tion. It is expected to have the plant ready 
for occupancy this fall. The year 1920 
marks the one hundred and fiftieth anni- 
versary of the name of Jewell with the 
leather industry. The first Jewell tannery 
was started in Winchester, N. H., in 1770. 
The Hartford plant was established in 1846 
by Pliny Jewell. In 1847 he took his sons 
into business with him under the name of 
P. Jewell & Sons. The present company 
was incorporated in 1883, under the name 
it now bears. 


THE GENERAL ELECTRIC COM- 
PANY, Schenectady, N. Y., is having plans 
prepared for the first unit of its proposed 
new plant at Philadelphia, on Elmwood 
Avenue, between Sixty-eighth and Seven- 
tieth Streets. The building will be of re- 
inforced concrete, 80 ft. x 600 ft., six stories 


high, and will cost about $500,000. 
THE WESTERN ELECTRIC COM- 
PANY, Forty-eighth Avenue and Twenty- 


fourth Street, Chicago, is planning to erect 
a one-story building, 160 ft. x 180 ft., to 
cost about $250,000, 


THE REQUA ELECTRICAL SUPPLY 
COMPANY, 95 St. Paul Street, Rochester, 
N. Y., has filed notice of increase in capi 
tal stock from $25,000 to $50,000. 


THE WELCH ARMATURE COMPANY, 
Welch, W. Va., manufacturer of electrical 
equipment, etc., has awarded contract for 
the erection of a three-story building, 63 
ft. x 65 ft., to cost about $25,000. 


THE GENERAL ELECTRIC COM- 
PANY, Schenectady, N. Y., is taking pre- 
liminary estimates for the erection of a 
brick and steel factory, 70 ft. x 260 ft., 
one and one-half stories, to be built at 
New Kensington, Pa. The cost is esti- 
mated at about $100,000. 


THE BUSSMAN MANUFACTURING 
COMPANY, St. Louis, Mo., has purchased 


the fuse department of the Appleton Elec- 
tric Company, Chicago, 


MANUFACTURERS’ ACTIVITIES 


Record of Changes Affecting Sales and Distribution 
Together with Trade Personals and Notes on Foreign Trade, 
Jobbers’ News and New Trade Literature 
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THE COXE STOKER SALES COMPANY 
is located at the Maikle Bank Building, 
Hazelton, Pa. 


GENERAL MOTORS CORPORATION’S 
NEW DIRECTORS.—Last week the fol- 
lowing were elected directors of the Gen- 
eral Motors Corporation: E. R. Stettinius 


of J. P. Morgan & Company; Owen D. 
Young, vice-president of General Electric 


Company; W. H. Woodin, president of 
American Car & Foundry Company; G. F. 
Baker, Jr., vice-president of First National 
Bank; Seward Prosser, president Bankers’ 
Trust Company, and C. M. Wooley. The 
General Motors Corporation’s connection 
with the electrical industry is through its 
heavy investments in the Independent 
Lamp & Wire Company, Novelty Incan- 
descent Lamp Company, Doehler Die Cast- 
ing Company, Remy Electric Company, 
Dayton Engineering Laboratories Company, 
New Departure Manufacturing Company, 
Frigidaire Corporation, and Sampson Trac- 
tor Company. 


THE STOKER MANUFACTURERS’ AS- 
SOCIATION announces the appointment of 
the following officers and executive com- 
mittee at a meeting held recently at Lake- 
wood,.N. J.: Sanford Riley, president; M. 
Alpern, vice-president; A. C. Pratt, treas- 
urer; S. A. Armstrong, H. A. Hatton, and 
J. G. Worker, secretary. 


THE BLAW-KNOX COMPANY an- 
nounces a change in the name of Hoboken, 
Pa., the home of the Blaw-Knox Company, 
to Blawnox. The Blaw-Knox Company was 
first established in Hoboken, Pa., about 
five years ago, at the same time operating 
another plant at Wheatland, Pa. About 
two years ago the latter plant was removed 
and added to the Hoboken works, which 
has since been enlarged. 


A. H. GRAYBURN, for the past four 
years assistant to the vice-president of the 
Norma Company of America, Long Island 
City, N. Y., has been made assistant sec- 
retary and assistant treasurer of the com- 
pany. Norman Bell has been appointed 
sales manager of the company. This ap- 
pointment follows a connection over three 
years with the company as sales engineer. 


THE APPLIANCE COMPANY OF 
AMERICA, INC., 9 East Thirty-fifth Street, 
New York City, has been organized for 
the purpose of distributing ‘“Air-Way” 
electric cleaners, manufactured by the Air- 
Way Company, Toledo, Ohio,. exclusively, 
in New England States, New York, New 
Jersey, Pennsylvania, Maryland, and the 
District of Columbia. J. W. Beck is presi- 
dent and C. B. Angenette is secretary and 
treasurer. The company already has fif- 
teen salesmen in the field. 


THE WESTINGHOUSE ELECTRIC & 


MANUFACTURING COMPANY, East 
Pittsburgh, Pa., has completed plans for 
the construction of 200 two-story houses 


in Lester for its employees. The total cost 
is estimated at about $2,000,000, 


HERMAN lL WITTSTEIN, recently 
works manager of the Chapman Valve 
Manufacturing Company, Springfield, Mass., 
has been appointed production manager 
of the Morris Metal Products Company, 
Bridgeport, Conn. Mr. Wittstein served 
during the war at the United States Arsenal 
in Springfield, with the rank of captain, 
and formerly was production manager of 
the Knox Motor Company, Springfield. 


J. H. BUNNELL & COMPANY, 32 Park 
Place, New York City, manufacturers of 
electrical specialties, have filed notice of 
increase in capital stock from $150,000 to 
$300,000. 


THE SPENCER TURBINE COMPANY, 
484 New Park Avenue, Hartford, Conn., 
manufacturer of blowers, etc., contemplates 
building an addition to its plant, 60 ft. x 
125 ft., to cost about $45,000. 


THE NATIONAL CARBON COMPANY 
of Cleveland and San Francisco has recently 
increased the scope and efficiency of the 
Columbia data sheet service for users of 
motors and generators in regard to cor- 
rect brushes for these machines, 
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THE WESTERN ELECTRIC COMPANY 
has opened a branch jobbing depot at 233 
Harris Avenue, Providence, R. L, in charge 
of N. IL. Allen, to facilitate distribution in 
Southern New England. 


Cc. B. HAWLEY, manager of the. Inter- 
mountain Electric Company, Salt Lake 
City, Utah, has recently been elected presi- 
dent of. the Salt Lake Commercial, Club. 
Mr. Hawley has been actively engaged in 
the electrical industry all of his life in 
Salt Lake City and, after having built up 
a retail business, organized the Intermoun- 
tain Electric Company for jobbing and dis- 
tributing electrical equipment in the inter- 
mountain territory. 


THE ERNER ELECTRIC COMPANY, 
Cleveland, Ohio, is now established in its 
new plant. The building is 64 ft. x 151 ft., 
four stories and basement, and is equipped 
with every facility for the economical and 
speedy handling of a wholesale electrical 
business. A permanent exhibition of every 
class of electrical merchandise will occupy 
the top floor. Other features of the build- 
ing include a complete electrical kitchen 
and a lecture or assembly hall in which 
electrical meetings will be held. 


THE B-R ELECTRIC COMPANY, Kan- 
sas City, Mo., has just issued its first (July) 
number of the B-R Current, a monthly 
house organ published for its dealers. The 
company announces that it has _ been 
twenty-four years in business as a dis- 
tributer of electrical apparatus, and for 
more than sixteen years continuously it 
has been without reorganization. With 
two warehouses in addition to its four- 
story-and-basement building at Fifteenth 
and Walnut Streets the company announces 
its preparation to handle orders mpre 
promptly and_ satisfactorily than ever 
before. 


Foreign Trade Opportunities 





Following are listed opportunities to 
enter foreign markets. Where the item is 
numbered, further information can be ob- 
tained from the Bureau of Foreign and 
Domestic Commerce, Washington, by men- 
tioning this number. 


An importer from the Netherlands (No. 
33,187) is in the United States for a short 
time and desires to purchase and secure an 
agency for electrical goods, etc. 


in India (No. 33,189) 
desires to be placed in touch with manu- 
facturers and secure samples and _ sole 
agency for electrical goods, etc, 


An electrical company in Canada (No 
33,194) desires to purchase electrical goods, 
such as lamp sockets, adapters and con- 
nectors. 


A merchant firm 


New Incorporations 
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THE HILL COUNTY ELECTRIC COM- 
PANY, Hillsboro, Tex., has been charatered 
with a capital stock of $6,000 by W. A. 
Pierce, J. R. Griffin, Sr., and J. R. Griffin, Jr. 


THE MORGAN POWER COMPANY, 
Great Cacapon, W. Va., has been incor- 
porated by William B. Osler, B. S. Cross, 
T. H. Compton, E. C. Wisner and F. M. 


Alderton, all of great Cacapon. The com- 
pany is capitalized at $50,000 and proposes 
to develop water power in Morgan and 
Hampshire Counties, 


THE CLINTON (KY.) LIGHT & WATER 
COMPANY has been chartered with a cap~ 


ital stock of $2,000 by M. T. and T. J. 
Dilger and F, M. Suge. 
THE MacCONNELL ELECTRICAL SUP- 


PLY & CONSTRUCTION COMPANY, Bur- 
lington, N..C., has been incorporated by 
T. F. MaeConnell, F. V. MacConnell and 
H. C. Pollard. The company is capitalized 
at $25,000 and proposes to do a general 
supply and construction business. 


THE HUBBELL LIGHT COMPANY, 
Watertown, S. D., has been incorporated 
with a capital stock of $100,000 by H. L. 
Hubbell, C, E, Pope and George Feerna, 
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New England States 


GREENE, ME.—The Central Maine 
Power Company has petitioned the Town 
Council for a franchise to extend the com- 
pany’s electric lighting system to Greene. 


OLD TOWN, ME.—Plans are under way 
for repairs to the local pumping plant and 
substation of the Bangor Railway & Elec- 
tric Company to cost about $15,000. C. P. 
Crowell and W. S. Lancaster, Exchange 
Building, Bangor, are architects. 


BROCKTON, MASS.—Plans are under 
way for extensions to the “white way 
street-lighting. system on West Elm Street 
trom: Main Street to the Eldon B. Keith 
memorial field. 


FALL RIVER, MASS.—Contract has 
been awarded to the N. E. Concrete. Con- 
struction Company, 201 Devonshire Street, 
Boston, for the erection of a transformer 
house, 21 ft. x 71 ft., for the Sanford Spin- 
ning Company. 

HOUSATONIC, MASS.—The _ Eaton- 
Pikeman Company contemplates the erec- 
tion of an electric power house at its local 
mill. 

LOWELL, MASS.—Work 
on the construction of an 
local plant of the Lovvell 
Corporation on Perry Street. 

NEW BEDFORD, MASS.—Bids_will be 
received at the office of Harold Winslow, 
clerk of committees, Room 220, Municipal 
Building, until July 27 for electrical work 
for the Summer Street school. Plans and 
specifications may be obtained at the office 
of the Superintendent of Public Buildings, 
Room 307, Municipal Building. 

FAIRFIELD, CONN.—Plans are under 
way for the construction of an_addition to 
the local power plant of the Bullard Ma- 
chine Tool Company, 575 Broad Street, 
Bridgeport. Filetcher-Thompson, Inc., 1082 
Broad Street, Bridgeport, are engineers. 

GREENVILLE, CONN.—Plans are un- 
Ger way for the erection of a power plant 
at the local textile works of the United 
States Finishing Company, to cost about 
$300,000. Day & Zimmerman, 611 Chest- 
nut Street, Philadelphia, Pa., are engineers. 


HARTFORD, CONN.—The St. Francis 
Hospital, Sister Valencia in charge, will 
soon award contract for the erection of a 
hospital building to cost about $500,000. 
Electric lighting system will be installed. 


NEW HAVEN, CONN.—Contract will 
soon be awarded by the New Haven Hos- 
pital, Colonel I. Ullman, chairman, for ad- 
ditions to the institution to cost about 
$1,100,000. An electric lighting system will 
be installed. Charles S. Palmer, 191 
Church Street, is architect. 


WATERBURY, CONN.—The Connecticut 
Military Emergency Board, State Armory, 
will soon award contract for the construc- 
tion of an armory to cost about $400,000. 
Electric lighting equipment will be installed. 





is under way 
addition to the 
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Middle Atlantic States 


HAMMOND, N. Y.—Application has been 
made to the State Public Service Commis- 
sion by the St. Lawrence Transmission 
Company of Potsdam for extension of its 
electric service to the town of Hammond. 


LIMA, N. Y.—Work will soon be started 
on the construction of a local factory for 
the Porcelain Insulator Company, recently 
incorporated with a capital of $250,000, for 
the manufacture of high-voltage porcelain 
insulators and electrical appliances. 


LYONS FALLS, N. Y.—Application has 
been made to the State Public Service Com- 
mission by H. P. Gould for permission to 
make an extension to the electric lighting 
plant which he now operates in connection 
with the Lyons Falls Paper Mills, in order 
to furnish electricity in Constableville, 3 
miles distant. 


MANLIUS, N. Y.—Willard J. Phillips has 
made application to the Public Service Com- 
mission for authority to erect an extension 
to his electric system. 


ROSSIE, N. Y.—George Juengst & Sons 
have applied to the State Public Service 
Commission for permission to make im- 
provements to their electric plant. 


ATLANTIC CITY, N. J.—The City Coun- 
cil of Ventnor has authorized the water 
«nd sewer committee to prepare plans for 
a municipal electric light and power plant. 

CAPE MAY, N.. J.—General contract has 
been awarded 7 the chief of the Bureau 
of Yards and Docks, Navy Department, 
Washington, D. C., to George S. Curtis of 
Cape May, for the construction of a power 
Plant at the local navy yard. 

HOBOKEN, N. J.—The rebuilding of the 
Boulevard power house at Laurel Hill and 
the installation of new equipment to cost 
about $30°000 is under consideration. 
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TOMS RIVER, N. J.—Work, it is: un- 
derstood, has been started by Henderson 
Brothers of Philadelphia, Pa., for the Ocean 
County Electric Company, on the construc- 
tion of a hydro-electric plant on the Toms 
River, to cost about $600,000. Equipment 
will consist of four 700-kva. generators, 
each direct-connected to a waterwheel. 
Total capacity of the plant is rated at 3,000 
hp. Edmund S. Fritz of Philadelphia, Pa., 
is president. 


PHILADELPHIA, PA.—An _ ordinance 
has been recommended to the finance com- 
mittee for the appropriation of $200,000 
for the installation of new electrically oper- 
ated elevators in the City Hall, in place 
of the hydraulic elevators now used. 

READING, PA.—Plans are under way 
by the Metropolitan Edison Company for 
an addition to its electric power plant. E. 
West is president. 


SCRANTON, PA.—Contract will soon be 
awarded by E. J. & P. Casey, 214 Lacka- 
wanna Avenue, for the erection of a power 
house, laundry and loft building to cost 
about $75,000. E. H. Davis and G. M. D. 
Lewis, Union Building, are architects. 


WEST MIDDLESEX, PA.—Extensions 
to the electric light plant and waterworks 
to cost about $49,000 are contemplated by 
the borough authorities. 


SMYRNA, DEL.—The Town Council has 
been authorized to borrow money for the 
erection of an electric light and water plant. 


FORT MYER, VA.—General contract has 
been awarded to the H. C. Ball Construc- 
tion Company, District National Bank 
Building, Washington, D. C., for the con- 
struction of a laundry building and a power 
house at Fort Myer to cost about $55,000. 
Brig. Gen. R. C. Marshall, Jr., Construction 
Division, Seventh and B Streets, Washing- 
ton, D. C., is in charge. 


North Central States 


FLINT, MICH.—General contract has 
been awarded to the Industrial Construc- 
tion Company, Patterson Building, by the 
Champion Ignition Company, Industrial 
Avenue and Harriet Street, for the con- 
struction of a power house to cost about 
$60,000. 


CLEVELAND, OHIO.—General and sepa- 
rate bids will be received by the Board of 
Education, E. . Ammerman clerk, 930 
Williamson Building, East Cleveland, until 
July 30, for a central power plant to be 
erected near Prospect School, East Cleve- 
land, at a cost of about $125,000. 


CLEVELAND, OHIO.—The St. Alexis 
Hospital, C. A. Grasselli, chairman of the 
Building Commission, Broadway and Mc- 
Bride Avenue, contemplates the erection of 
a hospital addition to cost about $450,000. 
ae wiring and elevators will be in- 
stalled. 


CLEVELAND, OHIO.—The Mechanical 
Rubber Company, Lisbon Road, has 
awarded contract to Stone & Webster, 
Leader-News Building, for the erection of 
a power substation to cost about $100,000. 
Lockwood, Green & Company, Bangor 
Building, are engineers and architects. 


COLUMBUS, OHTO.—Survey of the mu- 
nicipal electric light plant is being made 
by Esselstyn, Murphy & Hanford, electrical 
engineers of Detroit, Mich. 


COSHOCTON, OHIO.—‘The Northern 
Ohio Traction & Light Company of Akron 
contemplates the erection of a local power 
house. J. G. White, 37 Wall Street, New 
York, N. Y., is engineer. 


BLACKEY, KY.—The Kentucky & West 
Virginia Power Company of Whitesburg 
contemplates the extension of its trans- 
mission lines from Blackey into the Elk- 
horn coal fields, terminating at Pikeville, 








where a large substation will be main- 
tained. 
JACKSON, KY.—The Breathitt County 


Light & Power aes has increased its 
capital stock from $100,000 to $150,000 
and contemplates immediate improvements. 

AUBURN, IND.—Plans are under way 
for improvements to the municipal electric 
power plant. E. E. Wineland, City Hall, 
is superintendent. 
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COLLAMER, IND.—-A plan is under 
consideration for the establishment of a 
number of electric light plants along the 
Eel River from Collamer to Roann, for 
the purpose of furnishing power to the 
small towns along the line, including Lib- 
erty Mills, Sidney, Servia and Laketon. 


DUNLAPS, IND.—tThe local power sta- 
tion of the Chicago, South Bend & North- 
ern Indiana Railway Company has been 
recently destroyed by fire. 


MUNCIE, IND.—Arrangements have 
been made for the installation of orna- 
mental street lights on the north side of 
the public square. It is expected this 
movement will be a start toward a “white 
way” system for the city. 


SYRACUSE, IND.—The Wawasee Tire 
& Rubber Company is having plans pre- 
pared for the construction of a factory to 
cost about $600,000. Complete electrical 
equipment will be required. R. L. Simmons 
of Elkhart is architect. 


CHICAGO, ILL.—Felt & Tarrant, manu- 
facturers of comptometers, 1713-35 North 
Paulina Street, contemplate the erection of 
a $1,000,000 addition and a power plant. 

CHICAGO, ILL.—Bids. will be received 
by R. G. Pierce, architect, 10 South La 
Salle Street, until Aug. 1 for the erection 
of an addition to the plant of the Delta 
Star Electric Company, 2437 Fulton Street, 
manufacturers of high-tension equipment. 
Electric light equipment will be installed. 
The cost is estimated at about $40,000. 


DESPLAINES, ILL.—Plans are under 
way for the construction of a power house, 
77 ft. x 147 ft., for the Benjamin Electric 
Company, 800 West Washington Street, 
Chicago. H. A. Durr & Company, 123 West 
Madison Street, Chicago, are engineers. 

LA GRANGE, ILL.—The directors of 
the Masonic Orphans’ Home have plans 
under way for the construction of a new 
power house to cost about $60,000. 


MADISON, WIS.—The Peninsular Power 
Company will require turbines, generators, 
switchboards, etc., in connection with its 
hydro-electric plant now being: constructed 
near Florence. The cost is estimated at 
about $750,000. Mead & Seastone of Madi- 
son are engineers. 


TAYCHEEDAH, WIS.—The State Board 
of Control has awarded contract to the 
Immel Construction Company of Fond du 
Lac for the construction of a power house 
at the State Home for Women, at a cost 
of about $26,483. 


BRECKENRIDGE, MINN.—Bonds to the 
amount of $40,000 have been voted for the 
erection of an electric light plant and 
waterworks. R. R. Waite is city clerk. 


HENDRUM, MINN.—At a recent local 
meeting it was decided to erect an electric 
transmission line from Hendrum to Hal- 
stead. L. A. Anderson is city clerk. 


MINNEAPOLIS, MINN.—Rennie B. Fan- 
ning, consulting engineer, 602 Kasota 
Building, Minneapolis, has made a pre- 
liminary survey for the construction of a 
power plant rated at 15,000 hp. to be lo- 
cated on a site between Minneapolis and 
St. Paul, for the Municipal Power Cor- 
poration. 


SAUK CENTER, MINN.—Bids will be 
received by the State Board of Control, 
State Capitol Building, St. Paul, until July 
27, for the erection and completion of a 
school building at the State Home School 
for Girls at Sauk Center, including general 
contract work, electrical work, ete. C. -H. 
Johnston, 715 Capital Bank Building, St. 
Paul, is architect. 


DINSDALE, IOWA.—At a recent meet- 
ing the matter of erecting an electric trans- 
mission line between Dinsdale and Traer 
was discussed. 


MUSCATINE, IOWA.—General contract 
has en awarded to the Federation Con- 
struction Company, 532 Davidson Build- 
ing, Sioux City, for the erection of a local 
packing plant to include a power house, 
50 ft. x 100 ft, at a total cost of about 
$1,000,000. Gardener & Lindberg, 140 
South Dearborn Street, Chicago, Ill, are 
architects. 


ST. JOSEPH, MO.—The Western Tablet 
Company, Eleventh and Mitchell Streets, 
contemplates the erection of a power house 
to cost about $35,000. R. & E. R. Meier, 
203 Lincoln Building, are architects. 


GRAND FORKS, N. D.—Bids will be re- 
ceived by the Industrial Commission of 
North Dakota until Aug. 3 for seventeen 
motors of various sizes to be used in con- 
nection with the new terminal mill and 
elevator. The C. L. Pillsbury Company 
805 Metropolitan,Life Building, Minneapo- 
lis, Minn., is engineer, 


VALLEY CITY, N. D.—Bonds have been 
voted for the erection of a municipal elec- 
tric light and water plant. 
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WAHPETON, N. D.—The Richland 
County Electric Company, recently organ- 
ized with a capital of $75,000, contemplates 
the erection of an electric transm'‘ssion line 
from Wahpeton to Wyndmere. 

VOLGA, S. D.—The city officials contem- 
plate the installation of an electric lighting 
system to cost about $25,000. 





Southern States 


CHARLOTTE, N. C.—The Southern Pub- 
lic Utilities Company contemplates exten- 
sions to its plant and system to cost about 
$150,000. Z. V. Taylor is president. 

MIAMI, FLA.—The City Council has au- 
thorized extensions to the street-lighting 
system. 


MEMPHIS, TENN.—The United States 
Gas & Electric Company, it is understood, 
will expend $190,000 for repairs and equip- 
ment. 


DANVILL®=, ARK.—The Danville Light 
Company has been leased by P. F. Arnold 
of Hot Springs, who contemplates improve- 
ments. 

LITTLE ROCK, ARK.—A hydro-electric 
development in Cleburne and White Coun- 
ties-on the Little Red River, to cost about 
$3,000,000, is under consideration. Plans 
include the construction of two dams, 50 ft. 
and 60 ft. high respectively, with a total 
generating capacity of 16,500. kw., and the 
erection of 130 miles of transmission line. 
Dickinson and Watkins, Little Rock, are 
engineers. 

VIOLET, LA.—The Violet Ice & Electric 
Company with a capital stock of $50,000 
has been organized for the purpose of fur- 
nishing. electricity in Violet and Borgne- 
mouth and supplying other towns with ice. 








(Issued July 6, 1920) 
14,910 (reissue). TELEGRAPH TRANSMITTER ; 
Edwin H. Piersen, Topeka, Kan. App. 
filed Oct. 19, 1915. Recording system. 


1,344,689. Exectric RecuLatTor; Nelson R. 
Haas, Dayton, Ohio. App. filed May 23, 
1916. Regulation varied with tempera- 
ture changes. 

1,345,352. WrirReELESS TELEGRAPHY ; 
Cutting, Tuxedo Park, N. Y. App. 


Fulton 
filed 


Dec. 4,° 1916. Wave trains of audible 
frequency. 

1,345,370. DYNAMO - ELECTRIC MACHINE; 
Austin Kimble, Wausau, Wis. App. filed 


March 19, 1919. Ventilating windings. 
1,345,431. ELectTricAL APPARATUS FOR THE 


ELECTROCHEMICAL TREATMENT OF VAPORS; 
Louis B. Cherry, Kansas City, Mo. App. 


filed Oct. 9, 1917. Treatment of liquid 
hydrocarbon and other compounds. 
1,345,466. INCANDESCENT-LAMP-PROTECTING 
Device; Holroyd F. Way, Oregon City, 
Ore. .App. filed June 5, 1919. To prevent 
theft. 
1,345,484. ELEcTRICAL CorL; Arthur W. 


App. filed Jan. 
relays, etc. 


Fisher, Wilkinsburg, Pa. 
29, 1919. For magnetos, 


1,345,538. ALTERNATING-CURRENT MOTOR; 
Valere A. Fynn, St. Louis, Mo. App. filed 
Dec, 15, 1916. Single-phase commutator 
motor. 


1,345,539. SprEep-REGULATING APPARATUS; 


Valere A. Fynn, St. Louis, Mo. App. 
filed April 25, 1918. Controlling speed 
of prime movers. 

1,345,540. SPEED-REGULATING APPARATUS; 
Valere A. Fynn, St. Lovis, Mo. App. 


filed July 5, 1949. For direct-current 


generators. 

1,345,556. APPARATUS FOR THE DETERMINA- 
TION OF VERTICAL VELOCITIES IN_OR_OF 
AIR OR WATER; Cornelis Schoute, De Bilt, 


near Utrecht, Netherlands. App. filed 
March 26, 1918. For navigation and 
fiying. 

1,345,560. SparK-PLUG INTENSIFIER; Wil- 
liam F. Smith, St. Lou's, Mo. App. filed 
Nov. 30, 1917. Auxiliary gap. 

1,345,566. Evecrric Power System; John 
G. Thornburgh, Indianapolis, Ind. App. 


filed. April 3, 1918. Automatic 
generator or battery. 


1,345,586. RADIOPHONE; William W. .Cob- 
lentz,,. Washington, D. C. App. filed March 


control of 


3, 1883. Heat rays utilized as means 
of communication. 
1,345,593. INCUBATOR; Francis Giddens, 


Ottawa, Ontario, Canada. 
31, 1918. 


1,345,626. RecorRDING APPARATUS; Rudolph 
S. O'Neil, London, England. App. filed 
April 11, 1917. For recording position 
of engine telegraph, 


App. filed May 
Heated by incandescent lamp 


ELECTRICAL WORLD 


Pacific and Mountain States 


PRIESTS RAPIDS, WASH.—H. J. 
Pearce and others are planning to install 
an industrial plant on the Columbia River 
at Priests Rapids. The initial investment 
of $5,000,000 is one-third of the amount 


which will be required before completion 
of. the project. 
SHELTON, WASH.—The County Com- 


missioners have granted the Olympic Elec- 
tric Reduction Company a franchise to 
transmit current over the roads and high- 
ways of Mason County, provided that the 
hydro-electric plant shall be in operation 
and the main lines ready to serve Shelton 
and Union City within nine months of its 
date. 


PORTLAND, ORE.—Application has been 
filed by Joseph R. Keep, 313 Couch Build- 
ing, with Percy A. Cupper, state engineer, 
for permission to divert 4,000 sec.ft, of 
water from Sandy River and its tributaries. 
It is understood that the project involves 
the erection of a power plant, rated at 
45,000 hp., in Clackamas County and the 
construction of a large dam. 


SAN BO&RNARDINO, CAL —Extensions 
to the street-lighting system on _ Third 
Street from Arrowhead to Mount Vernon 
Avenue are contemplated. 


VENTURA, CAL.—Bids will be received 
by the board of supervisors of Ventura 
County until Aug. 4 for electric wiring for 
the additions and the completion of the 
administration building at the Ventura 
County Hospital. Plans and specifications 
may be obtained at the office of Albert C. 


VoL. 76, No. 4 


electric transmission lines to furnish light 
and power to those towns. 


CLINTON, MONT.—Judge F. C. Webster 
John and Vincent Shaughnessy, all of Mis 
soula, plan the incorporation of a company 
for the purpose of erecting a hydro-electric 
plant at the mouth of Rock Creek, east of 
Clinton. 


MISSOULA, MONT.—Preliminary power 
permit has been granted for the develop- 


ment of electric light, heating and power 
system in Missoula. 





Canada 


EDMUNDSTON, N. B.—Plans are under 
way. for the construction of a new pumping 
station, including the installation of an 
electrically driven centrifugal pump and 
7,000 ft. of 16-in. main to the old reservoir, 
to cost about $90,000. L. L. Theriault ji 
town manager. 

KITCHENER, ONT.—Bids will be re- 
ceived by A. R. Kaufman, chairman of the 
hospital board, until Aug. 7 for the erec- 
tion of a new power house and steam heat- 
ing plant for the General Hospital to cost 
about $15,000. 


NIAGARA FALLS, ONT.—The City 
Council passed a bylaw to raise $33,000 
for extensions and improvements to the 
municipal hydro-electric system. W. Jz 


Seymour is clerk. 

WINDSOR, ONT.—Contract will soon be 
awarded by the Border Cities Hotel Com- 
pany for the construction of a hotel to 
cost about $1,000,000. Electric light equip- 








Martin, architect, 430 Higgins Building, ment and electric elevators will be installed. 
Los Angeles. Watt & Blackwell of London are architects. 
BOISE, IDAHO.—A number of residents WESTMOUNT, QUE.—Extensions to the 
of Wilder and Homedale have petitioned municipal electric light system are contem- 
the Idaho Power Company to extend its plated. P. E. Jarman is city engineer. 
STOCHSSRSCR TKO RCSH SRT RETE SRO SE SCS TERS EERE ESE eeeeEeeeeReeEeEeeEE 1,34 5,754. CONDENSER AND M ETHOD OF 
MAKING THE SAME; William Dubilier, 
New York, N. App. filed Oct. 30, 
R 1918. Special arrangement of plates, 
ecord of 1,345,817. WeELDER’s TooL; Roy O. Wil- 


Electrical 


Patents 


Notes on United States Patents 





1,345,645. ELectric SOLDERING IRON; Otto 
Stalhane and Olof Oskar Kring, Djur- 
sholm, Sweden. App. filed April 3, 1919. 
Heating element in refractory tube. 

1,345,656. APPARATUS FOR PRODUCING LIGHT 
HYDROCARBONS; John A. Yunck, South 


Orange, N. J. App. filed Oct. 15, 1918. 
From crude oil or kerosene. 

1,345,679. ELECTRIC RIVETING MACHINE; 
Frank P. Kobert, Amityville, N. Y. App. 
filed Sept. 29, 1917. Rivet heated elec- 
trically. 

1,345,691. EvLectric METeR; Willard E. 
Porter, Lynn, Mass. App. filed Feb. 26, 
1917. Commutator type. 


1,345,696. Evectric HEATING DEVICE; Earl 
H. Richardson, Ontario, Cal. App. filed 
Dec. 16, 1918. For electric cooking. 


1,345,712. ELECTRIC APPARATUS; 
OQ, Stephens, Pittsfield, Mass. 
Dec. 18, 1916. Transformer. 

1,345,730. ExLectrric HEATER; 
Abbott, Pittsfield, Mass. 
16, 1919. Used on electric ranges. 

1,345,734. SANITARY APPLIANCE FOR TELE- 
PHONE TRANSMITTERS, Etc.; Sylvan T. 
Baer, New York, N. Y. App. filed Dee, 
10, 1919. Disinfects transmitter. 

1,345,748. ELectTRIc FAUCET; Howard K. 
Clover, Los Angeles, Cal. App. filed Jan. 
14, 1919. Cold, hot or warm fluid de- 
livered. 


Howard 
App. filed 


Charles C. 
App. filed April 


“Positive Temperature 
Coefficient 





1,344,689, 


Electric Regulator 


liams, Columbus, Ohio. 
4, 1919. 


1,345,835. APPARATUS FOR SEPARATING OR 
CONCENTRATING FINE METALS FROM PUL- 
VERIZED MATERIAL; Giulio Clement, Milan, 
Italy. App. filed Dec. 16, 1916. High- 
voltage separator. 


1,345,839. TELEPHONE-RECEIVER HOLDER: 
Alfred J. Diebold, Pittsburgh, Pa. App. 
filed April 2, 1919. To support receiver 
from user’s shoulder. 


1,345,846. Process oF EXTRACTING METALS 
FROM THEIR ORES; William E. Greena- 
walt, Denver, Col. App. filed Dec. 13, 
1915. Electrolytic deposition. 


1,345,852. TELEPHONIC CALL’ System ; Ruben 
C. M. Hastings, Columbus, Ohio. App. 
filed Dec. 9, 1915. Automatic system. 


1,345,853. TERMINAL Post FoR BATTERY 
CARBONS; Edwin W. Henger, Waterbury, 
Conn. App. filed March 13, 1920. Se- 
curely anchored. 


App. filed Aug. 
For holding electrode. . 


1,345,879, MACHINE-SWITCHING TELEPHON!- 
EXCHANGE SysTeM; Lipa Polinkowsky, 
London, England. App. filed March 9, 
1918. For connecting automatic to non- 
automatic station. 

1,345,893. HYDROCARBON 
Schwarze, Detroit, Mich. App. filed Dee. 
22, 1916. High-speed multicylinder  in- 
ternal-combustion engine. 


MoTor; Herman 


1,345,962. PeN or PENCIL ATTACHMENT: 
Aura J. Sanders, Cedar Springs, Mich. 
App. filed Feb. 28, 1917. Writing end 


of pen illuminated. 
1,345,976. 
Ss. Wirel, 
Feb. 26, 
ete, 
1,346,003. Spark PLuG; Carl D. 
Jean, Nev. App. filed 
Make-and-break type. 


1,346,054. MerrHop OF RIVETING; Harry R. 
Pennington, Kansas City, Mo. App. filed 
Oct. 19, 1918. By electric are. 


1,346,057. APPARATUS FOR MEASURING 
OHMIC RESISTANCE OF LIQUIDS AND SOLU- 
TIONS; Timothy H. Reardon, North 
Adams, Mass. App. filed Nov. 8, 1918. 
Measures resistance of electrolytes. 


1,346,090. ELecTROLYTIC METER; Henry 8S. 
Hatfield and George Hookham, Birming- 
ham, England. App. filed June 2, 1919. 
Automatically reset. 


ELECTRICAL FURNACE; Raymond 
New York, N. Y. App. filed 
1920. For melting gold, silver, 


Cleland, 
July 3, 1917. 


1,346,093. AUTOMATIC TELEPHONE SYSTEM; 
Emil Jacobsen, Chicago, Ill App. filed 
May 4, 1918. Automatically selects gq 


trunk line, 





